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A bsorb, a pirro of uponge aU- 

.sorbii, or driiiLK up, water iiitoiPi 
porfM» aiiil tto iloe** a Nuowlmll, ora 
pioi'i* ol Hugar. ThU term in rlu^- 
miHiry, ia more partinilarly applied 
ti> the aiMioii of withdrawing mois 
ture trom the alinoAphere. Thm in 
etreett'il liy varion?: ttnhstanres, an hy 
pure aoda or pota^M, Ntilphurit* acid, 
or <|uick.lime. ’Hie noil of the* earth 
absorb!* water from the air, and the* 
more finely di\ ided it is, the greater 
is Its power. Therc^ is also a great 
dirt'erenee in the powers of the 
Constituent parts ol the soil. \ e- 
gelahle substances hate a greater 
<‘nergy than animal .substances ; 
animal suhsUuces a great<>r than 
c<»mpoiiTids of alumina or silica ; 
and compounds of alumina and silica 
greater than carbonates of lime and 
magnesia. The still' cluy.s which 
tale up the greatest quantity of 
water, when it is poured upon 
tlieiji in a tiuid form, are not the 
soils which ahsorh most moisture 
from the atmosphere in dry wea 
tlu r. Thc\ rake, and pn*si'nt only 
a Muall stirfaci* to the air; and the 
>eg(>tation upon them is Imnit up 
ahiixist as rtMdily as upon sands. 
Tilt* couiinon air, or the gases, may 
he ahsorhed by wator, dry charcoal, 
aiKl oflu-r sfihst.tiu'es 

A iin(»uui.n I. 'Oils IS an epithet 
employed to express the ]iroperl\ 
of boilies aliHorbau; or withdraw¬ 
ing iiKMsture, or gaM'S, from the 
air. This in not coufuu'd to the 
strong acids, to dried pot.iss, or 
soda, to alkaline earths, ;m stron- 
rian or quicklime, or to di'hqtiesceiit 
salts, winch are bodies which unite 
witli water in «►very proportion, 
but it in poascdacd by otUcj: budics/ 


apparently inert and insoluble. 
In order to ascertain the absorbent 
power of any body, let it be heated 
and rendered thoroughly dry by 
Uie fire, then let it be put into a 
bottle furnislu^d W'ith a close glasa 
Ktopp**r in order to cool, and be 
prevented from imbibing moisture 
from the atmosphere during the 
time it is cooling. ’I’heii put it into 
a large liottle and confine it, and a 
delicHte hygrometer being intro* 
duced will shew' tin* effect of the 
absorbent body in producing dry¬ 
ness on Uie surrounding air. The 
hygroineier employed in this ex- 
penineiit ought to he \ery delicate, 
and to he liroiight to the point of 
humidity before rommmici’meiit. 

It has been ascertainml that the 
more a soil is pulverised hy vege- 
tation, or agricultural^labour, the 
greater is its absorbent power: and 
the fertility of the soil wdth^t 
doubt mu?«t Tnuch depend on tnU 
faculty of imbibing moisture as 
it thf^rehy inorv* readily utfordH 
to vegetables their proper J’upply, 
or the necessary pabulum, or food, 
fo; their support. 

VH'^ukcmon, is till' art of ab¬ 
sorbing, .iiui is said to fake place iu 
a v.iiietv of cases, such as are <‘X- 
pluiried ill the preceoiiig arficli^s, 

I or when a liquid or solid absorbs a 
■ gasftm^ Iluid. If imin.itie acid 
gas be introd«C4 il into water, an 
absorption takes plaee. and the 
muriatic acid i.s the result. If am- 
nioniacal iriis and carbonic acid ga« 
be brought into contact, there is an 
absorption of the one into the other, 
aim iioliil carbonate of anunouia ia 
the result. 

Von4cM(Umi is different from 
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mb^rption, being merely the electrical phenomena is obvioux. 

of nu'chaiiical pro0Huri% or the <li> In certain niorhitl Htates of th<* hu- 
miiiutiun of heat. man stomach, matter rnutaiiieci in 

Au!«TH4crtON aigniftes, in com- it becomeH aei^sceiit M'Uh astoinah- 
tnoii language, taking away ; and iiig rapidity* To counteract tiiia 
it has Uie same nieaiiiug when tendeiicN, ptiysicians preM'ribe bit- 
applied to chemical operations, ters, antacids, and purgativi's. 

Thus when a body is render«‘d AckT4i'KS. Saits composed of 
colder, tiieio is said to be an ah- acetic arid and saliliable bases, 
atractiuii of caloric. The \erb <///- They are all soluble in water. 
stravf is in like manner employed Aetiie At io. This is the same 
in chemical language. Tlitts a body which, in u >ery diluted and impure 
of u low temperature, brought in state, is c.illed \ inegar. t>f vinegar 
contact with a body of .i higher there are tour sorU in use in coiii- 
teiiipt>rature, is said to abstract parts nierce : 1. wini* lini'gar ; *1. malt 
of its caloric, by uhich its t»vn tern- Mnegar; 3 . sugar \inegar; 4 . 
peraturc is increased. In the pro- \v<»od vinegar. TIwm' w’ill be tw- 
cess of distillation, Uie volatile pro- tired under the article ViKaOiic. 
ducts wdiich come ov(*r. and nrv It is nsually suppoued that a ritious 
condensed in the receivers, are fermentation iiinst, m all cases, 
Said to he abstraettd from the fixed preciule tin' fornuitioti of ^ttiegar ; 
parts which romaiii iK'hitid. but. though it is nsuidjy so. there 

AcANricoNK. Vide Kriuorr. an* e\<'e|>tit»ns : thus dough be- 

ArKRAFKs. In the juice of the r<»m<'s sour, so do**s starch, and 

mccr campestre th«Te is supp<»*»ed to also cabhage-i, in the making of sour 
b<* a peculiar acid, and also a por crout. without any .hiicIi fermeitta- 

tionofliiue. Prom this juice is ob- tioii. T his acul is ohianied from 

tained a salt, which is called an many vi’g<*tables, anti Irom animal 

accrate. It Ls white, semi-trans- MihstAnce<. by distilUtion. In *»r- 

parent, soluble in 100 parts of rohl der to tiM.iin it perh-ctly pure, for 

water, and 50 of hot W’Uter. It has the purposes nf cht'inu al e\p«'ri- 

not such a power of absorption as ment. rhi-re are tcM-rsl modes. 1. 

to bcafiTectedhy exposure to the air. froiii a gbk^H re'.firt into a re* 

AcCKicAtin. TTn* acid .supposed frig. receMer, f>»ur parts uf 

to be found hi the juici* of tlie in ei.ife of le.ol, ii.<«uaH\ called sii 
maple. It ina> here be ol>s<*Med g:ir of lead, with one of siiI 
that iiiodi*rn chemists ha^i*, with pbiirir arid. *2. Mix gently caj- 
Uttle dimTe^iU, prodigionnlv inul rin«*d sulphate of iron with two atul 
tiplit'd till* liumlH’r of acids said to <i hilf the <piaiitity of sttgar of lead, 
besfoaiul in the antin.tl, a eget.ible, and di.->ttt Itotn a porcelain ri'tort. 
and mineial kingdom^ ; and that a I'hi'se .in* econoinicnl processes. 
mihlTu'utly ri'jjorous aiiaKsis has .i. r<» obtain \ erv stnmg acetic 
not, in many c<i'<e.-, bei'it I’liiploNed ; acid, distil two p.irtsof lu.st*d .ict*tate 
neither his aiiv i *1 v correct svs of potass, with one of the Htronge**t 
tern bi'en entahlisoed for deter snlphunr «ci fr»»rn a glass retort, 
mining what c*rc»i.nsiances arc <»f into a r<*frigerati'd re<M'iier. A 
Kuffieient importance to coii.stitnte small portmn of Milpiiurous and, 
a ilisfiiu't acid from others for which coritaimtictes it. tiia^ Ih* re- 
n)erl> udinitti'd. moved bv fi* ilistiUation from a little 

A* KscFsr lA a term which signi uret.ite of lead. 
fuys bi'coiniiig sour, and is cliiedy Thi'oxv ii>rr<‘ai’id is obtained 

3 lu‘d to such \(*g<‘table and aid by di«so!%iiig deutnxide of iMriiun 
juices as heroine sour of them in :m ettc acid, and afterw'ards pour- 
selM*s. One of the most remark ing in sulphuric acid, which will 
uble iustaiu.es of bodi'^s beromiiig pn'Cipitate the barytes, and an 0x3*- 
acesreiit, is that of wiiu* or beiT, gein/<*d arid remains, 
not only ill casks, but even in Hie .icetic acid unites with all 
corked bottlea, during a thunder- the alkalU and must of the eartlis, 
tftorrii. Tin*, inaniu'r tn which Utis and with these bases it forms cora¬ 
ls eflet'ted has never tM*na properly pounds, some of which are rrystaJ- 
«xphuue<l; but that U depend 00 J lixablv, and other# hare not yet been 
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r*!diice(ltoarrRiil»ri*'yoffiC“™- The 
gaits U forms ar*> distinguished by 
their great solubility ; their decom- 
fmsition by fire, ■which carbonizes 
them ; the spontaneous alteration 
ot their solution ; and their decom¬ 
position by a great number of acids, 
which extricate from them the 
acetic acid in a concentrated state. 
Ifunites likewise with moat of the 
metallic oxides. 

With barytes the saline mass 
formed by the acidic acid does not 
crystallize; but, when eraporated 
to dryness, it deliquesces by ex¬ 
posure to air. This mass is not de¬ 
composed by acid of arsenic. Ky 
spontaneous evaporation, however. 
If will crystallize in line transpa¬ 
rent prismatic needles, of a bitter¬ 
ish ai-id taste, which do not deli¬ 
quesce when exposed to the air, 
but rather i-ffloresce- 

With pota.sh this acid unites, and 
forms a deliquescent salt, scarcely 
erystallizable, called formerly fo¬ 
liated earth of tart.ir. and regene¬ 
rated tartar. Ilie solution of fins 
salt, even in elosely stoppe-d ves¬ 
sels, is spontaneously decomposed : 
it deposits a thick, mucous, tlncru- 
leiit sediment, at first pray, and at 
length bl.ick ; till at the end of a 
few months nothing remains in the 
liquor but carbonate of potash, reii- 
dert'd impure by a little coaly oil. 

With soda it forms a erystallizable 
salt, which docs not deliquesci*. 
ITiis salt has very improperly been 
railed mineral foliated earth. Ac¬ 
cording to the new numcucUturc it | 
IS acetate of soda. 1 

The salt formed by dissolving 
chalk or other ralcareous earth in 
distilled vinegar, fnrim’riy called 
salt of chalk, or tixi'd vegetable -sal 
aiiinHiniac, and by Herginan calx j 
ucetata, lias a sharp bitter taste, up- { 
pears in the form of crystals, re- 
senililing somewhat eitrs of corn, 
which remain dry wlieii exposed to 
thi' air, unless the arid has been 
siinerabvuiduiit, in wdiicli case they 
deliquesce. By distilling without 
addition, the acid is separated from 
the earth, and appears in the form 
of a white, acid, and inflammable 
yapmir, w'hirh smells like aretie 
ether, somewhat enipyTeumatir, and 
which condenses uito « reddish 
htnwu liquor. 
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This liquor, bcittg rectified, ia 
▼cry volatile and inflammable: upon 
adding water it acquires a nulk-y 
appearance, and drops of oil seem 
to swim upon the surface. After 
tills thick oil. When this earthy 
salt is mixed with a solution of 
sulphate of soda, and exposed to 
beat, a reddish bro'wn liquor re¬ 
mains behind in the retort, and • 
black careous earth is precipitated 
along with the sulphuric acid ; the 
acetic acid uniting with the soda, 
makes a erystallizable salt, by the 
calcination of which to whiteness, 
the soda may be obtained. This 
acetvc calcareous salt is not soluble 
iu spirit of wine. 

Ot the acetate of strontian little 
is known, but that it has a sweet 
ta-stc, is yery soluble, and is easily 
decomposed by a strong heat. 

'nie halt formed by uniting vine¬ 
gar u ith ammonia, culled by tlie 
variou.s names of spirit of .Minde- 
reriis, liquid sal amniuniac, acetous 
sal ammoniac, and by llergmaii al¬ 
kali volatile acetatum, is generally 
ill a liquid staU', and is comuionly 
believed not to be erystallizable, as 
iu distiUevion it passes entirety 
over into the reci iver. It tieviT- 
Uieless may be reduced into the 
form of small needle-shaped crys¬ 
tals, when tills liquor is evaporated 
to the consistence of a syrup. 

\\ esteiidorf, by adding bLs con¬ 
centrated vinegar to ^artiniiate of 
aniuioma, obtained a pelluc'd li¬ 
quid, which did not erv stallizp : 
niul which by distillation was to¬ 
tally exjH'llcd from the ri^rt, 
leaving only a white spot, hi the 
reci-iver under the clear fluid a 
transparent saline mas.-i appeared, 
W'hicii being separ.ited from the fluid, 
and exposed to gentle warmth, 
melted and threw nut aliiiiidauce of 
w hite vapours, and iu a few mi¬ 
nutes shot into sharp crystals re¬ 
sembling tliose of nitre. Tliese 
crystals remain unchanged while 
cold, but they melt at laO”, and 
evaporate at about 250". Their taste 
at nrst is sharp and then sweet, 
and they possess the general pro¬ 
perties of neutral salts. 

With magiiesin the acetic acid, 
unites, and, after a perfiwt satura¬ 
tion, farm's a visvdd saline mas*, 
like « aolution of giun arable, ■which 
»» 
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not flhoot into crystals, hnt 
remains drliquosrent, has a taste 
swfvtisU at tir^t, and afterwards 
bitter, and is soluble in rpirat of 
■wine. The acid of this salitie muss 
mav ho st'narated distUlatiuu 
without atUUtiou. 

Ohieint' U nsidilv dinsohed by 
«eetic .leid, T hi> solution, as Vau- 
queliii informs us, doivs not l•r^st.ll. 
lize ; hut is rt'dueed by e\.•poratioii 
to a punmiY subst.nu'e, which slowU* 
bi'romes clrv ami bntlb’, retainiiip 
a kind i)f duetibtN for a lonp tniie. 
It has a sacchiU'ine and pri tt\ Iroup 
ly astringent ta.-'te, in wldch that t>f 
vinegar how*n<T i> di.^f mpanshahh*. 

Vttria disM'lvi's ri‘aviil\ ui acetic 
acid, and the 'nhition Yield' h\ e^.t- , 
poratioiv crystal** of .e etate of ' 
Vttria. lln’M' h.i'e cnmiutnilv tin* 
form (»ft!iirv six -iidi-d plates, and are 
not alt«*r<*d hy to thi* air. 

Aliiinitn*, obtained b\ boding alum 
with alkali, and edulcMi.ited liv di 
pestinp in an alValnie lixix Jinii. is 
dissolved by distilled ^iifir.ir in a 
very inconsiderable rpiHiitits. A 
considerable quintity of tin* oartb 
of uliini, preripitati'tl b\ alkali, and 
edulcorated by hot water in Mar- { 
praaf’s mauni'r, i.s soluble in \aie- 
par, and a avUiti>h saline lines is 
then obtained, which is not cr\stal 
lii:abl<‘. rrom this mass u e<iiici>n 
trated acidic ac’d nniN Ijo obtained 
hv distillation, dr tt« a iMiiling sf« 
hition of albin in wHt<‘r graihtalU 
add a solution ot a't tatt* of lead till 
no fiirliier prfc;j>it ite ensues. Ihe 
auluhute of lead ha\ iiiir sub-.ided, 
dement the supeniatatit li<ju«>r, v\,t- 
porati*, uml tin* nc*etal«* cd' alurn 
may be obtaiu<*d *n sriiall nef‘(ii<« 
ahaped crystals, ItaMiip a stroin* 
styptic and u«‘etoas taste. 11ns salt 
is of pr<*al use in dying and caiico- 
pnntiiig. Se'* Ai.i 
Acetate of xirrone mavbe formed 
by pouring mudic acid on newly 
precipitated zircone. It has an as¬ 
tringent ta-ife. It does not rryatal- 
li/e ; but, when evaporated to drv 
Hess, forms a powder, w'hich does 
not attr.ict moisture from the air. 

It is >ery soluble both in water^and 
alcohol ; and is not no <Msily de¬ 
composed hy heat aa nitrate of zir- 
cone. 

The acetic acid hav no action 
vpon liiliceoua earth } for the ut;e- 
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I dh'-ahaped cryaiaU observed by 
Diiratide in a mixture of viiu‘gar 
I with the cartli precipitattnl from a 
liquor of flints, do not prove tho 
solubility of siUreouM earth, as Leon- 
hardt ohHiT%*<*s. 

Conrerninp tin' action of viiieRar 
on alcohol, see KillKit. litis acid 
has no edecl upon fat oils, except 
that uhen di>tilled togethetv some 
kind of laixt.ire tnk(‘s plaee : as 
tlu* \bb" Ho/ier eb.«erv«»s. Neithi'r 
doe* d; lilled Ni'irgar act upon es 
.‘•ent al oiK ; hul VN e.steinlorf's con- 
Cftitraied ccnl <lissol\ed about a 
sixth par! o: t-il of ro.semary, or 
one ]i.«lf il.> ^.4‘^Rht <»i camphor; 
ulpili latter solnt.oti w;i.s influm 
m.ible ; and tie* camphor was pre- 
cipit.iK'.l nmii It by adding water. { 
\ i:u*gar di'sohes the true gums, 
and piitlv tie* gum resins, by 
nieans oi uigeNtioii. 

Ibierh.i.ixe nn-'«T\cs, that viiu'gar 
by l<Mig boiling <ls>snlvi*H tie* Hesh, 
cart’d «ge.», bont's, and ligaint’Uts of 
atihuaK. 

At, ins art* ef greif importance iii 
the scien«*e ol eheinistry, trom their 
power oi «tt -'thing earths aiid ue*- 
t.ils, .ind from the in><n\ compounds 
which 5ue\ ti»riii. Their properties 
sn ry be sl-ited t i be ■ - 

J. Tliey nr-' .«iiir to tin* ta.ste. 

*.t. 'rin*\ c«oi * no* with watiT in 
<*v<tr\' proportmn, and in dtiing “o 
great he..l i-* e\ei»ed, and the bulk 
of the two {■•jil’d l?. Condl'IISfd. 

.'b Th'**. ch.iiifU’ parph* veg«*t.tblo 
colours I > res!. 

4 . 'I''ne^ unite V ithmetallic oxidi's, 
alkalis, and eaitS*. and form salts. 

'The ipiantb*. of alK ill which .in 
arid will f.itur.it'* is a good rule of 
I'Sliinafnet its newer. 

Manx id' the acids ar<* foniH>d by 
tin* union of owgen \\ith some 
otiu'r substance cali<*«l a lias** ; thin* 
ox\gen and siilpinir form sulpliunc 
acid. If wa-; a f.iifoirite theory' of 
Lai (osier that all aciils wen* thua 
formed, and tb il their power de¬ 
pended upon toe (piantitv of ox\ 
gi’ii wh:< it tlie> contanieil ; but it 
lui-H bet*!] found that this is not a 
good criterion. 11 m* niuriatic hcU! 
hasi been found to loiitain no oxy¬ 
gen, and to roiMitt merely of a 
aiibstanci* called chlenne and liydro- 
g(*n ; the prus.sjc acid con.si.st.s of a 
boiie callvd cyanogen uud hydrogeu. 
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with no orygen. In many other* 
there i* no oxygen. A *ub*tanee, 
therefore, to be entitled to be ra!I<*d 
an acid, only requircH to poanpHM 
the properties already* cxplaiiK»d. 
i'h<* propertieei will be given under 
their different names. 

AeiiMPlAHi.x Hi^'nifies capable of 
being converted into an arid. The 
»xiUf>tunres ar<* aoint'lime.H termed 
raifiriii\ and aciilifiable bases. 

At inn.iv hignifies a little arid, 
and is appUe<i b> the Fri'iich to 
Huch salts as supertartrate of pot¬ 
ass, which contain Midi an excess 


of m id as to manifest 

acid pro- 

perties. 

At TisoMTK, a minc'ral 

, of which 

ib«T4‘ are three A.irieties 

, the ervs- 

talluod, the a.‘»be*tou-s. 

and the 

gla.ss>. The latter consists of;— 

Silica. 

50*0 

lame. 

0*75 

Magne^iA .... 

10*25 

of iron . . . 

11*00 

Alumina .... 

«r*75 

Oxide of manganese 

0*50 

OkicU* of chroiuiuiii . 

3*00 

Potass. 

0.50 

MoLsture .... 

5*00 

Is'.-vS ...... 

0*25 

100*00 

An Mr ANT i< a word used instead 


or iliarnfiiid ; iwmI, in sonic* old an- 
Ihor.'. It IS ai o (‘inploycd instead 
of inajTueT. 

A i» •-M \ N ri s F. Si-in. This stone, 
wh.rli to \r> Irom tin* peinn- 

sul;* of Hither India, and also from 
Cliiita, has mil entiaeed the* atteii- 
ti m of jhi* dii'mii-.d >nirld till m .thin 
a few NcaV' pa-t. It i'* remarkable for 
its c'Xtveim* li.ird.ne-which sip- 
j>rna<’hr« to that of the dianioii<l, 
and by irttje of nhidi properly it 
is us;m1 for ;;enis. 

Two varieties of this stone are 
known in ^A^reT^e. llie first conic's 
from China. It la crysbilliACHl in 
six-sided prisms, m ithout pyramids, 
the' length of which varies from 
half an inch to an indi, and their 
thicknc*** i* about three quarters 
of an inch. Its colour is gray of 
different shades. The* largc*r pieces 
are opaque ; but thin pieces and 
the* edguH of the prisms are trnns- 
pareiit. Its fracture is brilliant, 
and its texture spatbose which 
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cause* it* surface to appear Itghtl^ 
striated. It* crystals are covered 
M*itb a very fine and strongly ad^ 
her<*nt erust of plates of silveryl 
mica, mixed with particles of red 
fi'l-spar. A yellow superficial co- 
lering of sulphate of iron was oh* 
served upon one sp< cimen. 

'Ibis stone is so hard that it not 
only ruts glass as easily as a dia> 
morid, but Itkcwnse marks rock 
crystal and several other hard 
stones. Its specific gravity is 3.710. 

Small crystalline grains of mag- 
netiral f<‘rrugiuous calx are 
sionally found in the adamantine 
spar of China, which may be BepU' 
rated by the magnet when the 
stone is pulverixc^d. 

The second variety, Achich come* 
from India, is called corundum by 
the iuhahitauts of Koiahr.y. It dir> 

I fees from the former by a white 
colour, a texture more oddently 
spathosc, and lastly, because the 
' grains of magnetical iron are 
smaller than in the former speci* 1 
mens, and ar«- not interspersed < 
tlirniigh its substance, hut only at 
its surfrfr#». 

Knmi its hardness it i.s extremely 
difficult to analvr.e. M. (’henevix, 
by repeatedly hi'ating it red hot, 
and t '.eii plunging it into cold water, 
cauM-d If to appear fi-*sur<*d in every 
direction. He then put it into a 
steel mortar, about^Uree quarter* 
of an inch in diameter, and three 
iiiche.s diM p, to w'hich a steel p<*Mtlo 
was fitted. few* blows ou 

the pestle caused it to cniml:i^\ and 
tin* fragments were then easily re* 
duci*d to an iiiipalpahlc pow'der by 
an agate pestle and mortar. Thi* 
powder wa.s fused in a crucible of 
platinum with twe*e its weight of 
culriiu'd Imrax, and the glass was 
dtssohed by boiling in muriatic acid 
about twehe hours. TTie preripi* 
tates from this solution being exa¬ 
mined, a specimen from China wa* 
found to give from 1(M> parts, 8d.50 
of alumina, 5.25 of silex, d.50 of 
iron : one from 4va, alumina 97, 
silex d.6, iron 4.5 : one from Ma¬ 
labar. alumina 86.5, silex 7, iron 4 : 
one ^oxii the Carnatic, alumina 91, 
silex 5. iron 1.5. 

Tlie Rev. Mr. W. Gregor ana* 
lyzed a specimen from Thibet, in 
the coUectiou of Jllr. Baahleigb^ 
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gare bim alomlna 81.75, silox 
••125, oxide of titauium 4, water 
0.937, but no iron. 

This Atone biut been said to have 
been found in ditfc^reut parU of 
Europe, and near Phtladeipbia, in 
America ; but most, if not all, of 
the specimens have proved not to 
be the adamantine spar. Lately, 
however, Prof. Pmi has disrovered 
a stone in Italy, the characters of 
which, as given by him, agree u'itli 
thoa<* of the adinantine spar. 

Adhesion, or Cohesion, is the 
power by uhich the parlich*s of 
bodies are held together. Witlioiit 
such a power, all bodies would fall 
to pieces, and r<‘solve theins<'lves 
into the primary atoms of which 
they are coinpo<4c'd. 'Ilie diininn- 
tion of temperature causes the par¬ 
ticles of bodies to adhere more 
firmly together, and the iticreane <d' 
temperature makes th<»Tu inort* 
easilN separated : Uius wnti^r below 
a certain temperature, or 32**, is 
solid ; above that temperature, is 
fluid ; and, if heated to 212% is con* 
▼erted graduallv into steam, 'fbe 
absolute forc«^ of cohesion in solids, 
is estimated bv the weight neces¬ 
sary to pull them asundt‘r. llie 
cohesive pow'er of metals is much 
increased by wire drawing, rolling, 
and hammering them. Mr. K^uniie 
tnad<* a number of experiiii<*iits, in 
order to ascertain the strcuigfh or 
cohesion of a varietv of bodies em< 
ployed in Uie various arts of life. 
His mode of d<iiiig this was to de¬ 
termine what w'ciglit was necessary 
in ordt'r to crush a cubical inch of 
these difleront bodies. 'I'fie result 
of bis experiments w’as as feMows : 

Ibs.av. I 

Elm ..1284 

American pine.ItMMJ 

White deal.IIWM 

English oak.30(i0 

JUitto of five inches long, slip¬ 
ped with.2572 

Pitto of four inches, ditto . 51-17 

A prism of Portland stone, 

two inches long .... ft05 
Pitto statuary marble . . . 3218 

Craigleith stone ..... 80bH 


Chalk. 


Cnbes of inch. 

tip. in’- 


im 


Sp.gr. Ib.ar. 
Brick of a pale red co¬ 
lour .2.085 1265 

Rot--stone, Gloucester¬ 
shire .—- 1449 

H(*d brick, ra<*an of two 

trials.2.168 1817 

Yellow face Imked Ham- 
uienuuitb paviors, 3 

tiiiM^s.. t25*l 

Burnt ditto, lueau of two 

trials.— 3243 

Stourbridge, or ftiie brick 3884 

Derby grit, a red friable 
S«uia-stoiie .... 2.31G 7070 
Derby grit from another 

quarry. 2.428 9776 

Kiilaly uliite free stone 
not stratifn d . . . 2.423 10264 

PortUiid. 2.428 10284 

Craigleith, uhite free-- 

stone*. 2.452 12340 

^ nrkshire paving, wiUi 
the strata .... 2.507 12iSd6 
Ditto, against the strata 2.507 12856 
White statuary marble, 
not veined .... 2.700 13632 
Brainlev- Tali SHiul.stoiie, 

nearLei'ds,u ith sti ala 2.500 1.3032 
Ditto, against strata . 2.500 I3<>32 
Cornish granite . . 2.0ti2 1>I302 

Dundee sandstone, or 
brtncia. two kinds . 2.530 l4tU8 
A two inch cube of Port¬ 
land .2.123 11018 

Craigleith, with strata . 2.452 15560 
Dc\oiishire red marble, 
vanegatfd .... — 10712 

Compact IhncsUiiie . . 2.584 17354 

Pt'teihead granite, hard 
close-grained ... — 18636 

Black compact lime¬ 
stone, Limerick . . 2.5fl8 10924 

Purbetk.2.5J8I 2 im;io 

Black Braimiit marble . 2.(ill? 207-12 
Very hard free-stone . 2.528 21254 
White Italian veined 

marhU;. 2.726 21783 

Aberdeen granite, blue 

kind.2.625 2ir>5g 

Culies of different metals of 1th inch 
were crushed by the following 
w*<‘tghts: 

Ca.st iron. 0773 

(*ast copper 7318 

Fine yellow brass .... 10304 

Wrought copper. 6440 

Cast tin • 86fl 

Cast lead 483 

Bars of different metaU, six inchM 

























A D H- 

lonp, and a quarter of an inch 
equarP, were auapended by nip- 
pera, and broken by the following 
weighto: 

Ib.ar. 

iron, hoTiJtonial • . 1106 

Ditto, v«‘rticul ..... I*il8 
fast rtteol, preTioiwly tiltcU . 8301 
liUstertd rcducfid by 

tfu* hiiHPnar.8322 

Sh«*ar Htvi'l ditto .... 7977 

hwodish iron ditto .... 45l>4 

Kiigl^h irtiit ditto .... 3402 

Hurd gun iiitdal, un'aii of two 

triuN.2273 

Wrouglit coj>p«*r, r«*duc<'d by 

baimnor.2112 

(^ist ropp«T.1192 

Kim; \«‘llow braits . • • 1123 

VaM tin.296 

Cast It:ad.114 

It dosorvos to bo kc'pt in mind 
that thi*r<' is r «’f*iiMd«*rHl>lr diftVr- 
of rfd»osioii ix» diiri ront por¬ 
tions of snb-atanrcH birAinig tlin Rame 
imim* ; and tliat accordingly whilst 
the above, f»r any tith<*r sinnlar ta¬ 
ble, atfnrdsa general idi^a, it cannot 
be rigorfMiNl\ applied in all cases, 
in rt'gar i of Swedisli and Kfiglisli 
iron in partirnlar, the results of eat- 
peritnents performed with ver>‘ 
great jMn* h;t\ e diffcTed from those 
of Air. Kennte. Tims Mr. Heimie 
gives 

Knglish iron - - 3-18.38 

Swedish iron - - 449.34 

lint ('f>unt Sick.leiigeu gives as fol> 

lows : 

liiiglish iron • 34s.38 

Swi'di"!! iron - - 519.25 

wliirb is a >erv great dillerence. 

In ropi'S, companefl of \('getHble 
or (iriiinal Md»*«t..nces, flu're wiJI be 
a griMler diversity of result in 
ditfert'iit trials. 

According to Count Sicklengen 
the relative tenacity or coliesiv<* 

power of the ftdlowing metals ia 


liold 

150.93.5 

Siher - 

- 100.771 

Platiiia 

V62.3«il 

Chopper 

304.600 

Soft iron 

- 3($^.020 

Hard iron - 

550 .KHO 


Of the cti’SE of the adhesion of 
bodies w<» are unable to give any 
certain account. Mo.st writers have 
ascribed it to some innate adection 
of matter. XUia opiniou is coin- 
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bated by Sir BSebard Phillips, trho 
ascribes it to the forms of the atoma 
concerned. 

ADHF..S1TX Slate. Vide Clay. 

AiiipocF.RK. The attention of 
chemists has been much excited bp 
j the spontaneous conversion of ani> 
mai matter into a substance const* 

: dt*rahly resembling spermaceti. The 
fact has long been well known, and 
is said to have bc^en mentioned in. 
the works of Lord Bacon. On the 
occasion of the* removal of a very 
gre^at number of human bodies from 
the ancient burying-place des In. 
nocexis at Pans, facts of this nature 
were observed in the most strikin{| 
manner. Fourcroy may be called 
the scientific discoverer of this pe* 
culiar matter, as well as tbe sapo¬ 
naceous amtnoniacal substance con¬ 
tained in bodies abandoned to spon¬ 
taneous destruction in large masses* 
I'his chemist read a mvmoir on the 
subject in tlie year 1789 to the 
Royal Academy of Sciences, from 
which I shall abstract the general 
contents. 

At the time of clearing the before 
mentioned burying-place, certain 
philosophers were specially charged 
to direct tbe precautions requisite 
for securing the health of the work¬ 
men. A new and singular object of 
r<*.«»earch pr«*s<'nled itself, which 
)tad l.»eeii u<>cessarily unknown to 
pr«'ceding chemists. It was impos¬ 
sible to fort'tel what^lnigUt be tlie 
conti'iits of a sail overloaded for 
successive ages with bodies re¬ 
signed to the putrefactive process, 
'riiis .spot dif!er<‘d from cnBimon 
imrving grounds, where each indi¬ 
vidual oliject is surrounded by a 
p(»rti 4 »ii of th<* soil. It was the 
biirying grotnid of a )argt‘ district, 
when*in succi'ssive generations of 
the inhabitarit.s had been depositnd 
for upwards of three centuries. It 
could not Ih‘ foreseen that the en¬ 
tire decomposition might Lk* ro- 
tardi'd for more than torty years ; 
luuther was tlu^re any ri'oson to 
suspect that anv remarkabli' diflVr- 
enre would ari*.e from the singu¬ 
larity of situation. 

Tlie remains of the human bodies 
immersi'd in this iiuish of putr«’«- 
ceiire wen* found in tliree different 
states, according to tlie time they 
had been buried^ the jilace they oc- 
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cupi<»d, and thrtr r«^1atilre sihiations 
^ith rt‘prard to each other. The 
xuoat Hiieietit were aiinply portiote* 
of bones, irrejnilatly dispersed in 
the soU, M-Jiich had been trequeiitly 
disturbed. A second stote, in cer- 
t«un )>odiea which liad always be<‘n 
insulat<*<l, exhibited the skin, tin* 
mu.schvs, teiidon.s, and apoueuroses, 
dry, brittle, hard, more or less graj,-, 
and similar to what ari‘ called 
mummies in eertaijt caverns where 
this chntigie has been olMterved, as 
in the eataromhs at Komo, and the 
Tault of the Cordeliers at Toulouse. 

'Hk* third and mast singular state 
of these soft parts vras observ ed in 
th(' bodies wdiirb tilled the common 
graves or repositories. By this ap¬ 
pellation are understood cavities of 
thirty feet in depth and tw'cnty on 
each side, which w'ere dug in 0»e 
burying-ground t)f the Innocents, 
Olid were appropriated to rontaiti 
the bodies of the poor ; which were 
placed in very close rows, each in 
Its proper w*»odeu liii^r. llie ne¬ 
cessity for disposing a great luiraber 
obliged the men charged with this 
employment to arrange them so 
near each other, that tliese cavities 
snight be considered, wlieii tilled, 
AS an entire mass of human bodies, 
separated only by two planks of 
al>out half an inch thick. Each c.i 
▼ity contained betw<‘eii one thou- 
Hand and tifte<‘Xi hundred. When i 
one common ^a\e ot this magni¬ 
tude was hllc'd, a covering of about 
one foot deep of e.trtli uan l«&i<l 
Upon Jt, and another evcavation of 
the Aoie sort w.is made at soiiu* 
distaiict*. Kach grave mu.tiiied 
open about three scam, win -h was 
tile iitnf* required io fill it. Ac 
cording to th«» urgenc ■ of circum¬ 
stances, the graie.H were again 
made on the same spot, aftei uii 
interval of time not le.ss than liftetoi 
■years, nor mori’ than thirty. K\- 
pt‘rience had taught the workmen, 
that this time W'as not Mifficii'iit tor 
the. entire destrueiiun of the bo¬ 
dies, and had shewn tlu'm the pro¬ 
gressive changes w'hicli form the 
object of Mr. EourrrojV njemoir. 

ilie first of th«*se large graves 
opened in the pn*sence ol this die 
mist, had biH'n closed for fifteen 
years. 'Vhf cofllns were lu g<»od 
prcscrvatioo^ but a litUo 9 CtUt;d, 


and the wood (probably deal) had 
a yidlow' tinge. When the covers 
of several wiTe takefi oft', the bo- 
du*s were ol>.*»erved at th«* bottom, 
leaving a conHulerahle distance be¬ 
tween their surface and the cover, 
and dattiuied as if they had sutfered 
a strong compresrdmt. The Ittieii 
which had eov rred them was slightly 
adherent to ttie hodtes ; ur.d. With 
the form of tb<! «iifl‘erent r<*gions, 
exhibited, on removing the linen, 
nothing hut irregular m,isst>s of a 
soft ductile matter of a grav white 
colour. 31»esi* musses environed 
the hones on all sides, which hud 
no solidity, Imt broke h> any siid 
den pr<‘ssure. The appc'urunce of 
this matter, obvious composition 
and its softiies.s, reru'inhled common 
W’Uiti* cheese ; and the re-omhlanre 
W'as more striking frtiu: tin- print 
which the thr<‘ads of the linen hud 
made upon its surface. 'Hiis white 
suhsttuice yielded to the touch, and 
became soft w'heii ruhheil for a time 
betw’een tin* fingers. 

No very ofliiisive smell was 
emitted from these luuUev. T\u* 
novelty and .•*jngulariiy ol the spec¬ 
tacle, and Ihi* evumph* of the grav e- 
iliggers, dispelled everv idea either 
of disgu.^f or apprehi'Tnion. Tlie.'»e 
men assi-rted that thev never found 
this iiuth r, h> them c.illed eras 
I <iat'. 111 hodies interred uh*:ie ; )>nl 
' that the urrumuJ.i'ed hotlies of the 
<*<immou graves onH- were suhiert 
to this change, (fn very atten 
live <>xaminatioii of a uumhor of 
bodies passed t<i this slate, Mr. 
i-'ourcro> reiiuirl.ed, that tin* con- 
viTsiori app«*ured m dinen'Ot stages 
of advancement, so that, in various 
huducs. the fibrous t«*xture and co¬ 
lour, more or less red, were di.s- 
reriiiide within the fattv matter ; 
that till* masses c.ivering the hones 
were e'ntirt»lv of the same nature, 
oft'eriug ludistnictly in all the re¬ 
gions a gray suhstunre. for tho 
most part soil and ductih*, soim*- 
(lilies dry, ulwavs easy to he sepa¬ 
rated in porouLs fi.igm«*nU. pene 
tr.ited wjth cavitu's, and no liiugi*r 
eshihitnig any traces of inembnuies, 
muscles^ Ifiidoii'*, ve.Hsels. or iierv es. 
On the first iiivpto'tion of these 
wrhite iiinsses, it might have been 
eoitrliided that they were simply 
thu ccUular tissucf the coiuport'* 



A I) I—A D 1 


ments and r^aicles of which they 
Tery wc*!] repri*tt«!«ti»d. 

By exajuiiung thiH eiib.stanr.e in 
this diflcri'ut rcKiona of tlic' body, it 
M'tin found (hat the fikiii ijs particu¬ 
larly diapotfcd tr> thin reniarkabln 
altevHtiou. It whh aftcrwanln per¬ 
ceived Uiat the ligaments aud ten- 
dona no longer exist* “d, or at least 
had lost their tena.'ity : so Hint the 
bones were entirely uosn^sported, 
and l<*ft to the aelion of Uieir own 
weight. \\ heiiin* (heir ri lativi* 
place** were preserved in a rert;iin 
degree by mere juxta;'ositi.nn : the 
least efTurt being sulficii'nt to sep;t- 
rat<* them. The grave diggers avail- 
mi theiusc'Ues of this vireusnstanre 
in tins removal of the bodies, for 
thi-v roIUnl them up from hi*ad to 
feet, and by that means separated 
frons each otln*r the e.\tri*mities nf 
the hones,'tt'hieh had formerlv been 
artieiilati'd. In all th(*s<* bodies 
wlneh ■wen* charged into the fatty 
mutter, (he al tbunin.tl cavity had 
disappeared. The teguments and 
niuscIcH of (hi*- lugi'in being con- 
Vi-rted into tin* v. :nte naalter, liLi* 
Uk* other solt p.nts, had subsided 
upon Die xe/tehral column, and 
v t*ri* so fl.'.ltened as to leavi* no 
plae** for tlu' viscera, and accord¬ 
ingly there was scarcely ever any 
triUM* obst'iM'd in tlie almost f»hli- 
terated ra\ity. 'Hiis ohs(*rvHtion 
v\a.s for a long time matter of u.sto- , 
ihstimeiit to the invej-Dgaturs. In 
vain did fbev seek, in the greater 
number of bodies tin* plact* and 
substance of the stomach, the in- 
le‘.(iiu*', the bladdiT, and e>eti tlie 
li%<T, the spleen, the kidiii'vs, and 
the matrix in females. All tlu'se 
visciTa ere confounded together, 
and tor the most part no tr.ir(*s of 
them wiTe left. Soinetinn's only 
ci rtain u regular masses were found 
of thv* same nature as the white 
mattt'r, of diffi’ri'iit biilk.t, from 
th.it of a nut to t’vvo or three inches 
in diameter, in the ri‘gioiis of Die 
li\er or of the spleen. 

'I'bi* thorax likevvi‘»e ofTrrrd an 
iisst*mli1age of facts no 1r* s singular 
and interesting. Tlie external part 
of this cavity was Battened and 
c<mipri*ss«»d like tlu* rest of the or¬ 
gans ; the ribs, spontaneously lux¬ 
ated ill their articulations with the 
vortebTte, were settled upou the 


dorsal column; tlieir arched part 
left only a small space on each side 
between them and tlie vertebra;, 
The pleura, the nie<tiusDnc*s, tho 
large vesH<;ls, the aspera arteria, 
and even the lungs* and the heart, 
were no longer distinguisliablc; 
hut for th<‘ mo. t part had entirely 
disapp(*ared, and in their place no¬ 
thing w;i*i seen but sonu* parcels nf 
the lattv substance, lo this case, 
the matter wl»ii*h w^s the priiduct 
of di’compo* itton (»f the viscera, 
charged with blood and various hu¬ 
mours, di(h*rs trmn that of tht* sur¬ 
face ef tin* hoay, and the long 
hones, in the ri'd or hrou n colour 
posM»ssi*d hv the former. Some¬ 
times the obaiTters touiid in the 
thorax a muss irregularly rounded, 
of th<» same nature- *».s the latter, 
wliich appeared to them to have 
aris<*n from the fat and hhrnu^ sub- 
stanro of tin* heart. They sup- 
p(»sed that this ma>s, uot constanuy 
found in nil the subjiwts, owedita, 
existence to a M*p<-rabuiidaiJCO of 
fat III this vi-Hciu*, when* it wa# 
found. Tor tin* general olmerva- 
tion pre*'.<*nted itself, th.it in tdmi- 
lar cir. niiistances, the fat parts uu- 
d<*ri;o thi.s conver»um more evi¬ 
dently than Die others, and afford 
a larger quantity of the white' 
matter. j 

The external r<*gion in femalcsl 
exhibitcil the glandular and adipoaej 
nia.-ts of Die bri'usts converted ilitiu 
the fatty matter #L*ry white and! 
very homogeneous. 1 


'J'he head wa.s, as has alroadyj 
l>(*en remarked, environed with tha 
tatty matter ; the face was Wio lon4 
ger distniguishuhle in the greaies^ 
number of subji*et.s ; the mouth duk 
org.'tiiixed exhibited neither totiguW 
nor palate : and the jaws, huateC 
and more* or les.s displaced, wera 
environed u ith irregular layers oi 
the uhite matti*r. home pieces oi 
the hHine matti'r usually occupies 
the pbice of the parts situated ir 
the mouth : tlu* cartilag<*s of the 
noM* pHrt)ripat(*d in the genera^ 
Htt<*ration o( the skin; the orbit^ 
instead of eyes contained whit# 
iuas.Hes ; the i*ars were equally due 
organixed; and the hairy acal|^ 
having undergone a similar altera 
tion to Diat of the other organa 
stUi retained the hair. M. Fottti 
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croy rcmarlui incidentally, tb»t the 
hair app€>ar» to resist es cry altera- 
C tioii much longer than any other 
\ part of the body, lln* eraiiiiim 
X constantly contained the brain con- 
o tracted in bulk.; blai'kish at the 
t aurtaee, and absulut<‘ly changed 
d like tlie oth<‘r organs. In a great 
t number of subjects u'hich were 
i o\amined, this \Urus was n<*ver 
t found wanting, and it w’as ulw’uys 
d in the abo\ e-iuciitione<l stat4‘; whit'U 
9 proves that tb«* sultstance of the 
1 brain is greatly di>posed to be con 
i verted into the fat matter. 

I Such w'as the .statt* of the Imdios 
tfound in the burial-ground des lii- 
nocens. Its moditications were alM» 
ivarious. Its cojt.si'«tence in bodu*s 
Hately changed, that U to say, trom 
tthree to h>e y<Mrs, w‘as soft and 
jvery ductih*; cruttaiinng a great 
i^oantity of water. In other sub¬ 
jects coii>rrted into tJiis matter for 
fa long time, siudi a^H thosi* whieh 
•occupied the c.'Nilies which had 
tbeen closed thirty or forty years, 
Ithis matter is drier, iieire brittle, 
laud in denser Hakes. In se>eral 
•which were d<'posited in dry earth, 
Various portions of the fatty matter 
liad become atnin-transpareiit. 'ihe 
kspect, the granulaU'd texture, and 
brittleness of tins dried matter, 
bore a considerable reseniblatici* to 
brax. 

Ihe period of Uie formation of 
Utis subst.iiice had likewise ati in¬ 
fluence on Its properties. Jii ge 
nerai, all that which liad In^eii 
formed for a long time w.is w’hite, 
uniform, and rontaiued no fonogu 

g abstai#e, or tibruus retnaitis ; such, 
a particular, was that atforded by 
the akin of tiie ext*'emities. On 
Ihe coutrary, iu l»ode‘S re^’ently 
Ibanged, the tatty watU ** was nei- 
Sier so ufitform nor so puie an lu 
former; hut it w is .still found 
;o contain portions ot iuiim U^s, ten- 
ions, and ligiuueuts, the texture 
if which, though alrr-ady altered : 
pd changed in its riibmr. w‘as stiU 
listuiguisliabie. Accordingly, as 
be converHion was more or less ad- 
/anred, thf‘'«e fibrous remains were 
nort' or less penetrated with the 
iatty matter, interposed as it w'crv 
ictwoeii the interstices of the tibres. 
Via obaertaUori shews, that it is 
g>i merely the fat w'hieh ia thus 
10 


changed, as was natural enough to 
tliink at flr.st sight. Other facts 
roniirm this assertion. IVc skin, 
as has been remarked, becomes 
csisily converted into very pure 
white matter, as does likewise the 
brain, ntdthiT of which has been 
cunsulen^d hy aiiatoRiKsts to be fat« 
It is true, nevcrtliel<*ss, that the 
unctuous parts, and bodies charg 4 »d 
with fat. appear more easily and 
speedily to puss to the state under 
<’ousidei'ati<»n. This was seen in 
the marrow*, which occupied the 
CiAvitU's of thc‘ longer boiie.s. And 
again, it is not to be supposed, hut 
that the greater part of these bo¬ 
dies had been emaciated by the ill¬ 
ness w liirb terminated their liies; 
n<dw'itb>tanding which, they w'ere 
•ill absolutely turned into Uu.h fatty 
substaiire. 

\ii experiment made hy M. Poul- 
U'th*r ilv )a Salle, and Foiirrroy 
lik.ewi.se>, eiincod that a ronviTstoti 
does not take place in the fat alone. 
51. J'oulletier had suspended in his 
laboratory n small piece of th<* hu¬ 
man liA er, tt> obnervc> wdiat w'uuld 
an>e t« it hy the contact of the air. 
it partly putrefied, without, how- 
ex er, emitting any very iioisoruo 
smell. Lxrv.i of tlie dermestes and 
bruchiis attacked and penc'lr.itc'd it 
in xariou.s directions ; at last it be- 
carat* dr>, and after mure than ten 
I ^e.ir.s* buspeiistoii, it whs conv«Tt 4 ?d 
into a white friable subetance re¬ 
sembling dric'd agasic, which might 
have been taken f«»r an earthy siib- 
-itaiice. Ill this state it had no per- 
t't ptible smell. M. Poulletier was 
de^irouH of knowing the state of 
this animal mattcT, and experiment 
soon c'oiix meed him and M.F. that it 
was very far from being in the state 
of an earth. It melted h> heat» 
and exhalc-d in the form of vapour, 
vvhirii had the smell of a very fetid 
fat; H}>irit ol w'iiu* separat(*d a con 
ciescitde oil, W’hich appeared to 
possess ail the properties of sper- 
micc'ti. hUich of the throe alkaiU 
converted it into soap, and in m 
W'ord It exhibited all the properties 
of the tatty matter ctf the burial- 
ground ot the* luiioc<*Tit.s cxpos«xi for 
sevttral uimiths, to the air. Here 
thou w*as a glatidular organ, which 
ill the midst of the atmc» 8 phe«*e had 
undergone a change aiiauar to tha| 
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6( the bodies in the burying-place ; 
aud this fuct sufficiently Hhews, that 
an animal substance v^hich Ls \cry 
far from heing of the nature of 
grc*a.s 4 ‘, may bn totally conierted 
into this fatty substance. 

Among tUn modtlirattons of Uiis 
rcMu.trkuLlo substance in the bury- 
ing.ground before mentioned, it 
M*a.< observed that tin* dry, friable, 
and britth* matter, was most com* 
tiionly found near tin* surtuen of 
tin* earth, and the soft ductile m.\t' 
ter at a greater depth. M. Four- 
croy remarks, that tliis dry matt<*r 
did not dinV*r from th<‘ otlier merely 
ill containg 1 <*ss water, but likewi*»e 
by the volaLiU/.atioii of one of its 
prinriples. 

'Hn* grave-diggers assert, that 
ut'ar three 5 ears arc roquired to 
convert a bodv into this fatt\ sub 
stance. Hut Dr. tHbhes, of Oxford, 
found, that lean beef secured in a 
running stream w*as convertt*d int<f 
tills fatty matter at Uie end of a 
month. He judges from farts, lh.it 
running water is most favour.ihh* 
to tins process. He took three 
lean pu*coA of mutton, and poured 
on each a quantity of the thre<* 
common niiiu*rat acids. At the eud 
of three days, each \vu*» much 
changed; that in the nitric and 
was very soft, and converted into 
the fatty matter; that in the muri¬ 
atic acid w.ts not in that time so 
much altered; the siilphurii* acid 
bad turu(*d tin* other black. M. 
Lavoisier tliinks that this prores.** 
may hereafter pTO\e of great use 
in society, it is not ea.«*y to point 
out what animal substance, or what 
situation, might he the best adapted 
for an undertaking of tbts kind. 
M. L. points out fi'cal inuHi'rs ; hut 
1 have not heard of any coii> 4 ‘r»ion 
having taki'ii place in thesi* animal 
reinaitis similar to tliat of the fore- 
gimig. 

result of M. FoiircToy *8 in¬ 
quiries) into th<* ordinary rhaiige.s 
of bodies r«^cently deposited in the 
eartli, was not very extensive. 
The grave-diggers informed him, 
that these bodies interred do not 
perceptibly change colour for the 
first seven or eight days ; that the 
utrid process disengages elastic 
uid, which inflates &e abdomen, 
and at length bursts it i that this 
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event instantly causes vertigo, faint¬ 
ness, and nausea in such persons 
as unfortunately are within a cer¬ 
tain distance of the scene where it 
takes nlocc ; but that when ^e ob 
jvrt of it'< action is nt^arcr, a sud¬ 
den privation of aen^e, and fire- 
^enUy death, is the consequence. 
These men are taught by experi¬ 
ence, that no inunediate danger is 
to be figured from the disgusting 
business they are engaged in, ex- 
( eptiiig at lliU period, which they 
regard with the utmost terror. 
Tliey resisted every inducement 
.'iiid persuasion which these philo¬ 
sophers made use of, to prevail on 
them to assist their Tesearch<*s into 
the nature of tills active and per- 
uiciuii.n vapour. .\f. Kourcroy t^es 
occa.sioi) from tln'se facts, as welt 
as from the pallid and unwholesome 
.ipp<*arance of the gravel-diggers, to 
reprobate* burials in gr«‘at towns or 
their vicinity. 

Such bodies as are interred alone» 
in the mid.it of a great quantity of hu¬ 
mid I'arth, ar«' totally destroyed by 
pas'<ing through the successive de- 
gree.s of tlie ordinary putrefaction ; 
and this destruction is more speedy, 
the M arnier the li'mperaturc. But 
if the.si' iiisutated bo<lies ht* dry and 
emaciated ; if tlie place of deposi¬ 
tion be likeM'ise dr^*, and the loca¬ 
lity and other circumstances such, 
that the earth, so far from receiv¬ 
ing moisture from tlfl» atmosphere, 
becomes still more efFectually parch¬ 
ed by tiu: solar rays; the animal 
juict*s arc volatilized and absorbed, 
the solids contract and hardefti and 
a peculiar hperios of mummy is 
produced. But every circumstance 
IS very dilTermit in the commou 
biirying-ground.s. Heaped together 
almost 111 contact, tlie influence of 
external bodies atlects them scarce¬ 
ly at all, and they become aban- 
dotu'd to a peculiar disorganisation, 
M'hich destroys their texture, and 
produces the new and most perma¬ 
nent state of combination here de- 
scribed. From various observataons 
which 1 do not here extract, it was 
found, tb.vt this fatty matter waa 
capable of enduring in these bury- 
ing.ptaces for thirty or forty years, 
and IS at length corroded and carried! 
off by the aqueous putrid humidity 
which there abound. 
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Amongr otlier iaterostinff facta 
aiTorded by the chemical examina¬ 
tion of this anbfltance, are the 
following from experiment* by M. 
Fourcroy. 

1 . ThU aubatance is fused at a 
le>s degree of heat than that of 
boiling water» and may be purided 
by pressure through a cloth, which 
disengages a portion of fibrous aud 
bony matter. 2. 'flie process of 
destructive distillation by a very 
graduated heat was liegun, but not 
eompletud on account of its tedi- 

nu. <ncs‘<, and the little promise of 
uiUaniHge it aHbrded. ’Die pro¬ 
ducts M'hich canu* oi er w«‘re water 
charged with volatile alkali, a fvt 
oil, concrete volatile alkali, and 
]:o elastic fluid dm mg the time 
the oj^eniUon was continued. J. 
Fr.i,;uu*n!a of the fatly matter 

d to I'm* Hir during the hot 
and dry Mitunu'r of 17s0 became 
dry, brittle, and aiUK’st puKeriih'ut 
at (lu* MiiUrc. On a randul t'X- 
un.uu:tioii, certain portions were 

ol. '%er\’t*d to e senii-trHn«parent, 

and more l/Mtile than the rest. 
IlH'Hf* po^M^'«sed all fht' appuri'iit 
priipcrtn'.N of wa\, and did not 
an'ocii volatile alkali by distillation. 
4. With >^aler this tatty matter 
exhibited all the upp<-aruncc-K of 
soup, »nd afforded a strong lather. 
The dru'it subst.tnce <iul not form 
the #>aponnc('otis ronihinutioii with 
the ^aIlH' tac|jit\ or p4*rfection lu* 
that vhi.Mi was r«-.*ent. About two 
thirds of tid> dn» il matter separatt'd 
from the wan'r by co<*l;ng, and 
prov^ to be the '•eii.i transparent 
substance re*'end>lmg uax. This 
was taken from tl.e surface of the 
soapy liquor, M hh h being then 
pas.s< «1 through tin* filter, left a 
white soft Miiiiiiig mattiT, which 
va.s fu-iJ le and coi.ibustible. 
Attempts were made to airertaiii 
tin* qu.^ 2 itity of \olatiie alkali in ' 
this sub*>tat.ce by the application of ' 
h. .e, .1.5.. <;f the fixed .dXalis, but 
V ill. I, u ii-": I'U it uas difficult 
1 ., I ,ec, : arni apj.n i latc' tin* first 
portion- which e c;*ped. and like¬ 
wise to di^et.f’.igi* the last portion*!. 
The can-tu! volatile alkali, vuilh the 
U'S' T*. . -.f a gentle heat, dissol^ 

ed the t.ittv multer, ai.d Oie solti- 
tton In raiue perfectly clear and 
trau. pun oi at the* builh*g tempera¬ 


ture of the mixture, which was at 
185° F. ti. Sulphuric arid, of the 
sp<H:ific gmvity of 2*0, was pourc*d 
upon six times its weight of the fatty 
matt«’r, and mixed bv agitation. 
H cat wa.H produced, and a gas or 
effluvium of the* most iiisnppwrtuble 
putrescence vit'aM emitted. wbU U 
infected the air of an i*.xfcii.>i\e 
lahoratoi'v for several dayi, . !M. 
Fou’croy says, that tin* miell can¬ 
not be described, but that it i*« one 
of the most horrid and rt'pulsuc 
that can be iinagmcd. It did not, 
howe^i'T, produce any indispo**ituni 
€*ith«*r in himself or Ins aHoiit.iiit*'. 
by dilution w'ith wat.r, .ind the 
ordinary prore'.ses of e> apoi ali ii 
ami c'ooling, prop4*rK repcati.l. 
the Sulphate-- «»f umnoini t amt of 
lime were obtained. A sul* tanci* 
V .IS separ.tted f'oui tin* li»pn.', 
which apjM-Hi'cd to he iUc v/axy 
matter. somt'Uhat alT(*ri’d by the 
action of the ucnl. ?. '1 he nitrous 
and muriatic acids were al**o up 
plieii, and nf!brdt*d pUeni»nn*n.i 
worthy of remark, hut m bo b f><r 
the sake of coiiciHe*ie**s are here 
oinitti'ff. s. Alcohol dm n not uct 
on tins matter at the ordin.irv tem¬ 
perature ot the air. Hut hx hoihng 
It dissolves one-third of its i‘>%n 
weight, which »s almost totally i*v 
Ktrabh' by coolnig as lo<a mm 55". 

In* alcohol, attcT tln>» pr af 

fiird-s hy evaporation a pi rti'Ui 
that waxy matter which is si-paral !e 
hy ucidM, and is thereh>r«* thi' lody 
portion Moluble in cold alcohol. 
The quantity of fatty m.itter oper 
atetl on. was four itiinreH, or 
irrains, of which tin* boiling npirii 
tiaik up the whole except -h gr.iins, 
which pron'd h! bi* a riiixtiire of 
20 grains of ammoniacnl s«vip, and 
six or 1 ‘ight grain.s of tin* nh<i«- 
ph.ites of soda uml of linn*, rroni 
tins t'xperimeiit, whu h was thiee 
times r<*p«*jted with similar 
it upp<*ar.s that alcohol ti well suit- 
<*d to atlbrd uii nn.ily -is ni the f.iftv 
matter. M docs not dissolve the 
n<*titral salt*!; when cold it dis 
solves that portion of concrete ani- 
mal oil from which the vohitih* .d 
kali had fiow'n off, and when heated 
It di'isolves Un? whole of the tmlv 
saponareou.s matter, which is alter- 
wards completely separatt'd by 
cooling. And accordingly it was 
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found, tliat a thin plate of the fatty 
matter, wiiich had lovt nearly tlie 
\rholo of it!4 volatile alkali, by ex* 
poaure to the air for three yearn, 
wan ahnoHt totally disaolved by the 
cnhl alcohol. 

'ilie concrete oily or waxy suh* 
a(anc4? obtained in theae expert* 
ineiitn constitutes the leading ob¬ 
ject ,of research, as beini; the pe¬ 
culiar sul>Ataiice vath wiii(*h the 
olher well known inatterH are com¬ 
bined. li separates hpoutaueously 
b> the action of the air, as well as 
by that of acids. These last si'pa- 
rate it in a state of p^'*euter purity, 
tlu* less disposed tin* acid may be 
to operate in the way of cumbiis- 
lioij. It is reqiiisih*, therefore, ior 
tins purjio^e, that th<‘ fatty matti'r 
should be previously diflused in I'i 
times its widglit of hot water ; and 
the Juursitic or acetous acid is pre¬ 
ferable to the stilphttrie or the 
nitrous. The colour of the \va\N 
mutter is grayish ; and though ex- 
poj.ine to the air, and also the ac¬ 
tion of the oxygenated niunatir 
acid ilid produce an apparent 
whiteness, it nevertheli^ss disap- 
pt'ared by subsei}ueut fusion. So 
method was discoxered by which it 
could he perinaiicmtly bh'aidied. 

ilie nature of lliis wax or fat is 
diflerent from that of any othi'r 
know'll Kuhstaiice of the lika* Lind. 
When slowly cooled after fusion, 
iN ti Ktur<‘ appears crystalline or 
shivery, like spermaceti ; but a 
spei dy cooling gi'i'S it a semi 
tr.iii«.parem*y resemhUng wax. 

1 poll the whole, nevertheles.'o, it 
hct-ms to approach more ui'arly to 
the former Uiun to the hitti r ot j 
llit'se hmlii'S. It has K"^s smell j 
than spermaceti, ami melts at Pi;*' | 
r.; Dr. Ilostm'k. savs iH-. SpiTma- I 
i\‘li retjiur«‘s <» more of heat to fu«M* 
it, ^at'cordnig to Dr. Uostoik. 

The spermaceti did md so speedily 
l)ec.om4‘ brittle by cooling as the 
adipoccre. (liie ounce of alcohol 
of the strength bi-tweeii 3*) and U» 
degrees of Uauim’s HreomeliT, dis 
solved W’hen boiling hot, 1*2 gvos of 
this substance, but the s.uue quan- 
titv in like circumstances dissolved 
only JiO or :tti grains of spermaceti. 
The Keparatiou of these lualtcrs 
was also reiiiaikably ditrereni, the 
bpcnoac<*ti being mure iipccdily 
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deposited, and in a much more re- 
gular and crystalline form. Am« 
monia dUsolvea w'ith singular faci¬ 
lity, and even in the cold, thU 
concrete oil separated from the 
fatty matter; and by heat it forms 
a transparent solution, which is a 
true soap. But no excess of am¬ 
monia can produce such an effect 
with spermaceti. 

Id. Fourcroy concludes his me¬ 
moir with soint* speculations on 
till* change to w'hich animal sub¬ 
stances in peculiar circumstances 
are subjc'ct. In the modem che¬ 
mistry, soft animal matters are 
considiTcd as a composition of the 
oxides of hydrogen and the carbo¬ 
nated azote, mori' complicated than 
thoM‘ of vc^getable matters, and 
therefore more inci'ssantly tending 
to alteration. If then the carbon 
he conceived to unite with the oxy¬ 
gen, luther of the water which is 
present, or of the other animal 
inatterN, and thus escape iu large 
quantitie.’* iu the form of carbonic 
acid ga.s.w*!' shall perceive the rea¬ 
son why thi- ctmv er-ion is attended 
wiih so great a loss of w'eight, 
nuTiietv, about nine-tenths of the 
whole, llie azote, a principle so 
aimudunt in animal matters, will 
form ammoitia h\ combining with 
the hvdrogeii ; p.irt of tills will es¬ 
cape' ill the vaporous form, and 
the re:.t w ill reuiaiii fixs'd in the 
fatty m.ittiT. 'Hie residue of the 
animal matters deprived of a great 
pari of their carhoii, of their oxy¬ 
gen, anil the w hide of their azote, 
will coll^i^t of a much pre.iter pro¬ 
portion of hydrogen, together with 
carbon and a minute qinuitity of 
oxv-’eii. nii< according to the 
theory of M. Fmircroy, constitutes 
the waxy mat U r. ov adipoccre, 
which in condonation with ammo¬ 
nia fonn.s the animal soap, into 
which the dead bodie.'i are thus 
converted. 

Muscular fihrt* macerated in di¬ 
lute nitric acid, and afterw’ards 
well w.iNhed iu w.irui watt^r, affords 
pun* adijmc4*:e, of a light yellow 
colour, nearly of the consistence 
of tallow, of a honiogcneous tex¬ 
ture', and of ciniriit* free from am¬ 
monia. This is tlie mode in which 
it is HOW' commonly procured fur 
chemical exporimeut. 
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appears to contaio 
•dipacprc in large qnantity, rather 
luoTf than half of it being of thU 
•ubKtance. 

ADIT, derived from a Ijittn word 
aignifying an approach, ia eraploy- 
ed in mining to •nbtcrranc'oua poa- 
aogea, slightly inclined, begun at 
the bottom of a neighbouring val¬ 
ley, and continued up to the vein 
for the purpose of carrying out tlm 
minerals, and drawing off the water. 
If tlie mine require draining, by 
means of a steam engine, it will be 
sudlcient to raise the water to the 
level of the adit. The dimensions 
of an adit are u,sually si* feet high 
and three -wide, being suflicieiit to 
allow two person.s to pass. 

ADOPTKR, a vessel with two 
necks placed bi-tween a retort and a 
rei-eiver, and serving to increase the 
length of the neck of th«' former, 
■im hAHIA. Mde Kii .se*it. 

AER ATED ALh ALI \ K W ATEK. 
water impregnated with an alka 
liin- and rurbonir acid gas. 

AKRI.VL .ACID, is another name 
for carbonic acid gas, which see. 

AKKor.lTE.S, OB METEORIf 
STONES, are compounds of e.irfby 
and roiueral substances, w bii-ii 
have at different times f.illcn from 
Utc atmosphere to the earth. Nii 
meruns instances Were reconied in 
Livv and I’liuy, .as well :is in othei 
ancient authors, :uid many in 
atances wens recorded in I.itcr w ri 
ters, and from time to time ac- 
counts wiTe giseii to the world of 
atoin-s lla^ ing lan-n si-eii to dcsc-iid 
from the air; hnt such was the in¬ 
credulity of th.-.se who uffecti-,! to 
he wiser tlnm tin- rest of ii...!:Liiid, 
that th<‘se numerous aiul w • II ou 
thrntieatod ev«-nts were .ittril.nteil 
to the indu<-nce of n. .-ejithoi and 
vulgar superstitinn. At how 

ever, philosophical scej iiii-m w.is 
compelled to gi»e wa\, and tlii.s 
was, in no small degree, owing to 
the raluolile labours of an English 
cultitator of srieiice. 

Id the 13th volume of TiRmb’s 
Ma^iazine is an important chrono¬ 
logical list of meteoric stones. 

Meet. l.—B^ore the i'hrittian Kra. 

DtrUien /.—Containing Diose which 
can be rcfeiretl jfusUy ocatJy to 
» date. 

14 


A. C. 

l-irt). The thupderstone In Crete, 
mentioned by Malchus, and re- 
pnrded probably as the symbol of 
Cybele— Chronirit' oj Paro», 1. 18 , 
19. 

1431. Shower of stones which di*- 
stroyed the enemies of Joshua 
at Beth-horon— Joshna, chap. x. 

laoo. Stones preserved at Orcho- 
iiienos.— f*ttusitttins. 

1108. A mass of iron upon ftfoiint 
Ida In Crete.— f'/iroiilch fif Paros, 
1 . i!2. 

703 nr 70-t. Tlie Antylr or sacred 
sltiei'l, w'ltieh tell in the reign of 
Numa. It had nearly the same 
shnpe as those whieli fell at the 
Capi- and at Agram.— Plutarch, 
in \um. 

034. Stones which fell ^on Mnnnt 
Alha, in the reign of Tnllus Hos 
tiliii.*,.—** I’rrbri rcriUcre calola- 
pnU s."~ /jit. I. 31. 

W4. Five stones which fell in 
China, in the country of Song.— 
He liuienrs, 

48il. A large stone at .Tlgospota- 
mos. which Aimaagoras supposed 
to come from the sun. it was as 
large as a carl, and of a bnmt 
colour.—" 4»«1 iapit ctiam nunc 
osU nriitiir, magriituiiim' ichit, m 
Ion iiritislo."-- Plutarch, Pliny, 
Hh. ii. cap. 58, 

4«.'>. A stone near Tlirbes.—.Vr-Ao- 
lm,\t of Pindar. 

401. .\ stone- fell in the Marsh of 

Aneona.— I alcriu* Maximus, f.ii. 
lib. vii. cap. VH. 

31.1. A shower of stones fell near 
Home_/«/. OhseqU! ns. 

■ill. .Slones fell in China, along 
w itii a falling star.— /A’ Ouigms, 

X' . 

29.3 or 2(81. Piery otanco.—Plu¬ 
tarch, Pah. Max. cap. 2. 

192. tStone fell in China.— /Ae 
dirigin s. 

I7»>. A stone fell in the Ijike of 
Vur.s.--'* l-iipidim hi Agro (Yvt- 
tamino in Ixtcum Mortis dc calo 
Cl ridissi• /.ft . xU. 3. 

90 or 8f). o Kadcm eansom dlcnifc, 
tafiribus coctls pluissf, in rjus 
an III acta rclatum f.if."— Pltu. 
\at. Hist. lib. ii. cap .38. 

8!*. Two large stones fell at Yoar 
in Chin.3. The sound was beard 
over 40 leagacs.-^Xle (ittigiut. 
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AB Ar n. Spongy ifon feU in I^u- 

cania.—/*«»• 

46. Stone* fell at Acflla.— 

38. Six Stone* fell in Leang in 
China.—JJe Gwt/mes. 

20. Four atone* fell at Po in China. 
—JJr Gvignes. 

22. Eight atone* fell from heaven, 
in China.—iJe Guignes. 

12. A atone fell at Ton-Kouan.— 
0c tirngnes. 

9 . Two atone* fell in China.—Z>e 
Guignes, 

6 . Sixteen atone* fell in _ Ning- 
Ti'heon, n>ul othc-r two in the 
vaine year— He Guignes. 

JMilsInn 11. —Containing thoae of 
uhirh the date cannot be deter- 
nuned. 

Tlic mother of the Cud* which fell 
at I'essinti*. 

Hie atone preaerred at Abydos— 
01 in. 

Tlic stone preserved at Caasandria. 
~0lin. 

Tlie Khich atone, and alao another 
presert ed in the ('aaha of Mecca. 

Tlie *• Thiinderholt, black in ap- 
leaniiice like a hard rock, hril- 
iant and sparkling,” of whicii 
the blacksmith forged the sword 
of \ntar.—Sec tfiiaricrlg Revlen , 
vol. xxi. p. 22 .'!. and Antar, 
translated by T. Hamilton, Eat], 
p. l.Vi. 

Perhaps the atone preserved in the 
rnroii.itinn chair of the kings of 
England. 

.Verf. 2.—/l/t(T the Christian Era. 

P. C. 

A atone in the country of the Vo- 
coiitini.— Plifi. 

4.12. lliree large stone* fell in 
'llirace.— Cntrenus atiil Alareel- 

lini, Chrmilnm, p. 2t»_“ lltH- 

trmj iin ,” aays llarcfdlinus, “ tres 
tnagni fapirics c ea to in Ihraeiu 
eeridernnl." 

Sixth Centurii, Stone* fell upon 
Mount la'banon. and near Buiiaa 
in Syri.i.— Gamasens, 

About 570. Stones near Render in 
Arabia.—AfAroroM, vi. 16. and cv. 
.‘I. and 4. 

018. A Pery atone at Constanti¬ 
nople. —Sereral Ckrouirlrs. 

823. A shower of pebble* ia Sax¬ 
ony. 


M2. . A atone fell In Tabaristanf in 
July or August.— De Sacy and 
Quatremere. 

807. A stone fell at Ahmedabad.— 
Quatremere. In 802 , according 
to the Chron. Syr. 

051. A stone fell near Augsburg. 
—AU>. Stad. and others. 

008. Two atone* fell, one near 
the Elbe, and the other in the 
town of Magdeburg.— Cosmos and 
.Spangenberg. 

loot). A mass of iron fell in Ujord- 
jan.— A elcenna. 

1021 . Stones fell in Africa bc- 
tsveen the 24tli of July and the 
2tat of August.— Dr Sacg, 

1112. Stones or iron fell near 
Aquileja.— I'ati asor. 

11.35 or 1136. A stone fell at Ol- 
dedeben, in Thuringia— Spangen- 
berg, and others. 

1164. During Pentecost, iron fell 
in Miania.— I’abricius. 

11!>6. A stone fell near Pari*. 

124!). Stones feli at (Juedlinliourg, 
BalU'natadt and Rlankenburg, on 
the 26lh July.—and 
Hu under. 

Thirteenth Centurg. A stone fell «t 
Wuraburg.— ik-hottus, Phys. Cur. 

Between 1251 and 1363. Scouea 
fell at Welixoi-l asing in Itussia. 
— GUbert's Aunal. toui. 35. 

1280. A Ptoue fell at Alexandria in 
Egypt_ De S'aeu. 

1304, Oct. 1. Stones fell at ftied- 
land or Friedberg —keunz and 
Spangenlnrg. • 

1,305. .Stones fell in tiic country 
of the Vandals. 

1328, Jan. t). In Mortabiah and 
Dakhaliah_ Quitliemeri. ^ 

1368. A mas* of iron in the Duchy 
of Oldunburgh. —Sii brand. Mi yer, 

I37U, May 26. .Stones fell at Miu- 
den in Hanoier.— tnrhieius. 

1438. A shower of spongy stones 
at llna, near Burgos in Spain.— 
Droust. 

- .V stone fell near Lucerne.— 

Cysut. 

1401, March 22. A stone fell near 
Crema.— Shnoneta. 

1402, .Nor. 7. A atone of 260 lb. 
fell at Ensiaheim near Sturgau, in 
Alsace. It is now in the library 
of Cobnnr, and ha* been reduced 
to 150 lb.—^Tritbemius, Jlirsaug. 
Anna!, tSmrad Ocsimt, lAber ye 
Scrum JPosHiHtm Elguris, cap. 3. 
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p. 60, in Ibli Opera, Zurich, 
IM5. 

1400. Jan. or 98. Throe atonrs 
fell between Ceaena and Bvrto- 
nori,^ liMricl and <S4tiH ilicus, 

1510. A.hout I'iOO atoueH. one of 
M'hirh M eiphed l*i0 lb. and othera 
00 Ihk fell in a fteld insir tin* rivt^r 
Abilna.— ** ('otor fVrrufihtt us, (fu- 
rith'S rrSmin, odur su/pftitrrus.** 
—Snriua, ('umu.rMf, Cardan, M* 
rt'CHUt f urii fitft', lib. xiv. c. 7‘i. 

1511, Sept. 4. SeviTj'l atonea, 

aoine of wliic’h v'eiglu'd 11 Ib. 
and otlicra 8 llu fell at Creiun.— 
{iiotaiini ti> ( and othera.; 

15*10, May. .Stonea fell in Arragoii. ) 
— rfe .Stitias. j 

1510. April 28. \ atone fell in tlie 1 

!«iTi;ouain.— Homih.tl* St, i 

Between 1540 and 1550. V Ti};e*a 
of iron fell in the fore-»t of Naun. 
liofl*,-- ('hronivli' of' tUr M»m s of 

- Iron fell in Piedmont.—1/« r- 

roft and Scutum r. 

1518, No\. 0. A M.iek m.taM fell at 
-Man-'leJd iti 
f/< S(. Amoitf'. 

1552, M.'i\ 10. Stotie*t f«*U in Thu- 
rhicia near Sehloaaiu^^eii.— Sjutn- 
Ct ttht rs., 

155*1. Tvio laree atimea, aa iiirpe 
aa a maii'a he.id. fell at .Mj.m'o)/ 
in }!uii^ur\. whirh are s.itd to 
be pr«‘-»«*rved in the 'In-aai.ry at 
1 ienna.— Sthufin\i. 

15<»l, May 17^ V stone railed the 
<ri Jitlia, fell at Torcau and 

Kileiibore. and d* 

.Ma\ 27. Stone** fell near 
<^tti!»{;i*n.— • 

15»% July W. A stone, an ll». 
wrisdjt, fell in Ibnriiipia. It 
was so hot th.Jt T.M per-'O!! roukl 
tourh if,- Iftohonl. tfhtirnis. 

15*'3, Jan. 0. .Stones fell at Cas 
fro% ilUri.—f.!/» rrati, and 
Im}H ruti. 

-in the Idea of Jan. A atone 

of 30 lb. resembling iron, fell at 
Itoaa in i,;ivadie. 

-— March 2. A atone fell in 
Piedmont of the aize of a frre- 

Tiade. 

1501, June 16. Some lar«e atonea 
fell at Kurieradof.— fAtruA. 
l5fMl, March t. .Stonea fell at f>e. 
>a1roae.— 

In the SiJtPinth fVwfiirv, not in 
1803. A stone foU in the king- 
lU 


dom of Valetirift.— and the 
Jrsuits of fhim6r<r. 

1018, Auffuat. A great fiill of atones 
took, place in Slyria.— Statumrs, 

-A metallic inaaa lell in BohC' 

mia.— k'hcotiltttul. 

1021, April 17. 1 maas of iron fell 

ahont 100 Tiiih\a .S. K. of Lshorc. 
‘—Jihnu Mtmoirs, 

102*2, Jan. 10. \ atone fell in J>e< 

t <ui»‘hir<'. — Humfdt, 

1028, April lb StorieH fell nc*ar 
Malford ill Herkhhire; on<* of 
fio'in weighed *21 lb.— dent. .1/og. 
her. I71W. 

10.11. On. *27. Stonea fell in Cha- 
nilloia.— Morion^. 

10.1.5, June 21. A atone fell in Vago 
III ItaU. 

-- JuK 7, or Sept. 20. A atone, 

weighing about 11 oa. felt at 
('alee. — I r///\wnri. Opere, m. 01. 
1030, March 0. A burnt looktiig 
atone fell between ^agan and 
Oiibrow m Silc'Ma. — I.ucas and 
('fu • i riu\. 

1037, .No%. 21». ti.T'aendi a 

atone of a black nn tallic colour, 
fell on Mo.lot Vaivion, lH*tweeii 
(»utUi«iiim** ttiol l*ertic 111 Pro 
vetne. It weigh<*d .'»! lb. and 
had the air** and shape of tin* 
hum.in head. Its apoi ibr gravity 
ua*i dit.ssituti, Optf’Ot \ui. 

b>ons. |05a. 

ll»-l*2, \u.;osf •!. A »>tone weighing 
4 lb. tell bet\vec*i4 W oodhridgi* 

ainl Vhlbormi rh in Sudidk.— di ut* 
lA/«. Dei . I71HO 

liil.l, or P'U. SoiTiea fell in the 
>ea.-ll uofhftft.'t. 

1017, Feb. IK. A atone fell near 
1 it St fimiif, 

-August. Stonea fell in tho 

b.iillage f«f SbiUeiiem III IVeat- 
phalia.— dt/htrf^ Kouui. 
lierweeii lOI? ami 10.51. A inaa.a 
fi ll in th«* sea, — II itlmun, 

P550, August 0. A atone fell at 
Ilonlrecht. — .V« /igin sd, 
lO.Vt, March 30. Stonea fell in the 
lal.itid of Fiiiteii. Hiirtholtnus, 

V large atone fell at Warsaw.—^ 
Pvtr, Uor*UuA. 

\ atiiall atone fell at 5filan, and 
killed a Franciscan.—.lfv.rr»rw» 
St ptalutnum^ 

]8*i8. June 16. or 21. Two stnn<*s, 
one .ItW U>. and the other 200 lb. 
Weight, fell near Verona.—lx;- 
goUois, Cancersadtms, Ac. P»ru 
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1^3, ValifmWI, ii. p« M, 

Mtmtatmn and Francisco 
fktrll, who pubUflhed a lettisr, 
containini; several curinuji no- 
ticv» rcs))<K‘titig the fall of atones 
from the bruvena. 

1071, Feb. 37. Stones fell in Sua- 
bia.— Annnl. tom. xxxiii. 

1673. A stone fell in the holds near 
Difitlmg. —.\tnfris /4/Mp€»riAi/.v 
rn p(trtif/us (Utllia i'isptntana ^ 
lapis tnagfur tfuantttatisr, nuhihus 
CiCitiif.** —Se*' Leonanlus, tic Urm- 
fniSy lib. i. cap. 3. ; and Mcmmuc 
tU'Ua Stx'ii'la ('olomlxtrut Ftort ft- 
ttnUf 1747, vol. i, diss. vi. p. 14. 

1674, On. 6. Two large stones fell 
near (Jlaris.— 

Between 1073 and 1677. A stone 
fell into a hshing boat near (*op- 
inshaa-. — VV.iUace’s Atxouttf of 
i>rkntv, and Gcftt, Alag* July 
Ison. 

1077, May 38. Se> eral stones, which 
probably contained copper, fell 
at Krmuiulorf near Kooseiiliaven. 
—Misi, Aaf, Cur, 1077. App. 

lOso, May 18. Stones tell at l^n* 
don.— A'ing. 

16!>7, Jan. 13. Stones fell at Pen 
tolina ne ir Sienna .—holtfaui after 
(iahric/i. 

lOth^, .May 13. A stone fell at Wal 
King. — Sr/u'uchzf r. 

1706, Jiin** 7. A stone of 73 lb. fell 
at Larissa in Maceduiiia. It 
smelU’d of sulphtir. and was like 
the setim of iron. — Paul Isuca^. 

1733, June 3. Stones fell ne.ir 
ScheltliiH in Freisiiigen.—.>li <c7n 7- 
in V/k , 

|73;h June 32. About 33 .stone.s, 
black and inetaUic, fell near 
Plestev. it/. Ill lUdiemia .—Host and 
Sti phus.. 

1737, JuK •.'■?. Stones fell at Lilas- 
cliit.? in Moluonia.— Stephttg. 

173s, \ugust IK. .Stones fell near 
t’arpeiitras,— i'tt.stfilou, 

1746, Oct. 3.^». Stmws fell at Ras- 
grad.—r»/76cr/’.v Anuat, tom. 1. 

- - to 1741. A large stone fell in 

M'inter ni (Irtn'iiland.— tactic, 

1748. Stones fell at LiboscUitz in 
Boht'mia.—.SYi plittg, 

1750, Oct. I. A large stoiio fell at 
Niort near Cuutances. —///mr// 
and LaUtndc, 

1751, May 30. Two masses of iron 
of 71 lb. and 10 lb. fell in tlie dis¬ 
trict of AgTam^ the capital of 


Croatia. Tbo largest of these is 
now in Vienna. 

1763, Jan. A stone fell in Ger* 
many, in Kichstadt. — Cavallo, 
IT. 377. 

*■ July 3. Fonr stones, ono of 
which weighed 13 lb. fell at 
Strkow near Tabor. — Slcpthig., 
** Uc Plui iti iapidea,, unui 1753, 
o(i atrkoiCi ct rjus causia, medi^ 
tutia** p. 4.-—Prag. 1754. 

- S«*pt. Two stoncts, one of 30 

lb. and the other of 11 lb. fell 
near the villages of iapanaa and 
i'lii in Brciwj. — JLalandc and 
I ihehard, 

\ July. A stone fell in Cala¬ 

bria, at Terranuova, which weigh¬ 
ed 71b. 7^ o/.~/le/nin. Tutu, 

1760, end ot July. A stone fell at 
Aibereto in Modena,— TroilU 

- -Augu.Ht 15. A stone fell at No- 

^ ellara.—7Voi//, 

170H, .Sept. 13. A stone fell near 
Luce in Maine. It was analyzed 
by l^^oisier, &.c.— Aittn, Acad» 
Pur. 

'• " A stone fell at Aire..—.Vcfri. 

Acad, Par. 

1768, Nov. 34. X stone, weighing 
38 lb. tell at Mauerkirchen iu Ba- 
^ ana.— Imkoj. 

1773, Nov. ir." A stone, weighing 
hlb. i oz. fell at Sena m .Arragou. 
— Proust, 

1775, hept. 10. Stones fell near 
Itfulach ill ('olmurg, — Gilbert's 
Anuat. tom. xxitt. 

--or 1776. Stones fell at Obru* 

tera iu \ olhyaia.— GUb\rVs An- 
nut, turn. xxxi. 

1776 or 1777, Jan. or Feb. Stones 
b'U near Fabriano.—A'eJdu/ii^nd 
•\mor< tti, 

1770. Two stones, weighing 3^oz. 
each, tell ut Pettiswo^ule iu Ire- 
land.— Htugit ift ill 0<tit, .l/t/g. 
Sept. 1706. 

1780, April 1. Stones fell near 
Becston iu Kiigland .—Ficning 
Post, 

1783. A stone fell near Turin.— 
Tata and Amort iti, 

1785, Ftd). 19. SKuies fell at £ich* 
stadt. — Pivkt'i and Sfulx, 

1787, i>ct. L Stones fell in the pro¬ 
vince of Charkow in Russia. — 
iUlfM'rVs Annaf. tom* xxxi. 

17m), July 34. A great shower of 
Stum'S fell at Barbotau near Ro¬ 
quefort, in Iho vicinity of fiour^ 
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d<Mra3c. A ttuui»y t5 iache* in 
diaim*teT» penetralrd a hut» and 
killcHl a herdimiRn and a bullorlL 
8om^ of the atonen weighed lb. 
niul othvrii 30 

1791, May 17. Stonea fell at t>aa- 
ael • ilcrardvuga, in Tuacany.— 

ITPt, Jnno Id. Twelve atones, one 
of w hich weighed 7|o«. fell at 
8ieuim. Howard and Klaproth 
have analyzed 'these stontni. >— 
Vhi{. Tnois, 179I, p. 103. 

1705, April 13. Stones fc*U at Cey¬ 
lon.— HtTk. 

-Dire. 13. A larg«* atone weigh¬ 
ing 55 lb. fell near Wold Cothigr 
in ^orkffliirt*. No light aceom 
panted the fall. — <i\ Ht. .l/f/g. 

iron. 

1706, dan. 4. Stones fell near Be- 
Inja ^erkw'a iit Ktiaala. — UtliHirt^s 
Auvai. tout. \axv. 

— Keb. ID. A Slone of 10 lb. fell 
in Portngul.—Sonthe >'» Ia ttnw 
J'roM Symn. 

27Pa, March h, or 12. Stones, one 
of which was the aizt* of a calf 
head, fell at Sales.— Marquis tU 

•-- Dec. It). Stones fell in Ben¬ 
gal.— Jlanaytl, iat*ntia. 

1799, April 5. Stones fell at Batan- 
ronge on Hie Mississippi,—//i 2 
fust i'hri>nit't* oj tia Mar, 

IWl, Stones fell on the Isl.und of 
Tonneliers.- horinU AV. I nw^rtt. 

Sepl. ,Stomps fell in Scot 

land ? Sloutfily i)ct. 

iHO-i. 

loo.i, Vpril V^j. A cre.it fall of 
Monc-i took I life nt Aigic. Ilie^ 
^«’ri« aiiout i^iree tlumsand in 
iiuinbec. and tlu* largest m eighed 
about 17 Itn 

-O. ..5. Stone* fi ll near A>ig 

non. iiihi. itrtt. 

— ■ l)c4-. I.'J. A .itone ftdl iiear 
Kggenfelde in Uavaria, w«-ighinp 
w.J lb.— Imtuff, 

IW»4. April 5. A stone fell at Pos 
ail, nt'ar CJlasgow. 

— IH07. A Htiine fell at Dord 

rerht. — } an iUtlkn^'n, 

1505, kfarrfi ^5. StoiK-s fell at Do 
r«nin.slL in Siberia. -• Mitfart's 
Annul, tom. xxix. nnd xx\t. 

—- Jnnr. Slones, roviTed wuth a 
black crust, tell in Constauti 
nople. 

ItKH), 51arrh 15. Two fcB at i 

ib 


8t. Etsgmie Mid T&lenea; tmd of 
them weighed 8U>. 

1806, May 17. A atone weighing ^ 
Ib. fell near Basingatoke in 
HainpsUiro.>->AfoiifA/y Jitagttzint . 

1807, March 13. (June 17, accord* 
ing to l.ura.s.) A stone of 160 lb. 
fidi at h'inuK'hin, in the prorinre 
pf Smoleiiyko ui Huaaia. — Gil- 
berths A final. 

— Dec. 14. A great ahower of 
stoiK'S fell near Weston in f’oii- 
n<H‘ticitt. Masses of 20 Ib. 25 Jb. 
and 35 Ib. were foniid.— bUlOmun 
and htnfisfff/, 

160 H, April to. Stones fell at Borgo 
San-Uoiiino .—Onuiuttf and 

— 51ay 22. Stones weighing 41b. 
or 51b. fell near Ktanuem lu Mo> 
ravia.— tUhl, Brit, 

—‘ S«*pt. 3. Stnn«*s fell at Idasa in 
Boheiuia. •M A» r«. 

IHOI), Jitn«‘ 17. A HtfMie of 6oz. fell 
on lM>4rd an American vessel, in 
latitude 3(P .V»' N., and longi¬ 
tude 7«'^ 2.V W . -tlthl. lirit. 

1610. Jan. 30. St<uics, some of 
winch weighed alioiit *2 lb. fell in 
r AS well county. North America. 

Mafi. vol. xxxii. 

-July. A grest stone fell at 

ShaliAliad 111 India. It burned 
five villag<*s, and killed scveml 
men and >iomcu. -/Vi//. .)///g. 
xxavti. p. 23#». 

—^—■ Aiig. Ii>. A f»fon»* weighing 7J 
lb. Ifll in tin* Ciuintv of Tip¬ 
perary in Ireland.— Mag, 

>ol. XXXMll. 

— - NiM . '2;i. feJl at Mor- 

t<‘Pe, \ illerai, iiitd Moiihribrul**, 
ill the dcjmiUneni «d the {.oiret ; 
one of them weighed 4(1 lb. aiitl 
the iither 20 lb. Sah.Jvarnui, 
X sxix. p. 1 '>N. 

IhU. March 12, or 13. \ stone of 

15 Ml. f«*11 in the >i‘lage ol Kong- 
tinhow-h, tie.ti Itonu-s in Kiis- 

sia.” Itruv i's Imu a'an Journal, 
.No, 3. 

-July H. Stones, one of w*hirh 

weighed :>J o*. fidl ne.ir Balan 
ginihis ill Spain. — Htbi, /#rif, 
tom. \Kui. |>. 102. 

1812, April 10 . A shower of stoiiea 
fell near lAiouloiise. 

-.\pril I'l. A stone, the aize of 

a child's head, fcdl at KrxlelM^n. 
A api'cimeu of it is in the pi>s- 
of Efofootor Hxttimajn 
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of SnUntwiA.—ClUerPs Amtal. 
xl. an<l xlt. 

1914, Aug. 5. Stones fell at Chan- 
tonay.— Hroi:hanf. 

1813, March 14. Stones fell at Ca¬ 
iro ill Calabria, during a great 
fall of rod dust.— Blbl. Brit. Oct. 
1813. 

— Sept. 9 and 10. Sereral stones, 
oiic‘ of which weighed 17 lb. fell 
m ar Limerick, in Ireland.— f'liil. 
Ufag. 

1814, Feb. 3. A stone fell near 
Bacharut in Russia. — Gilbert’s 
Annul, tom. 1. 

- Sept. 5. Stones, some of which 

weighed 18 lb. fell in the -ricinity 
of Ageu.—-1f«g. vol. xIt. 

-Nov. 5. .Stones, of which 19 

were found fell in the Doab in 
India.— Phil. Mug. 

ISl.'i, Oct. 3. A large stone fell at 
t'hussigiiy near Langres. — Pis- 
Mitt. 

1818. A stone fell at Glastonbury 
in Somersetshire.— Phil. Mng. 

1817, May 2 and 3. There is rea¬ 
son to think, that masses of 
stone fell in the Baltic after the 
great meteor of Gottenburg.— 
I'JUmlni. 

1818, Feb. IS. A great stone ap- 

f iears to have fallen at Limoge, 
mt ith.is not been disinterred. — 
Gri'.i ttf fie Pruiice, Peh. 25, 1818. 

-July 29, O. S. .\ stone of 7 

lb. fell at the viU.vge of Slobodka 
ill Smolensko. It penetrated 
nearly l(i inches into the ground. 
It hail a brown crust with me- 
talUc spots. 

LIST OK UtS.SKS op inOV SfPPO.SED 
TO H.erx Kll.l.F.S IKOM THE 
IlLSV K.NS. 

Serf. 1.— .yptwew or Sellutnr Mas.rrs 
containing .> lehei. 

1. The mass found by Pallas in 
Siberia, to which the Tartars 
ascribe a meteoric origin.— I oy- 
age.f tic Pallas, tom. ir. p. 545. 
Paris, 1793. 

3. A fragment foiwd between 
Eibenstock and Johauugcorgcii- 
stadt. 

3. A fragment probably from Nor¬ 
way, and in the imperial cabinet 
of Vienna. 

4 . A amall mass, weighing some 
pounds, and now at Gotha. 

10 


5. Two masses te Greonland, out 
of which the knires of the Bsqui- 
manx were made.—See Ross’s 
Acantnt of an UspetiUion to the 
Arctic Beglons. 

Sect. 3 .—Solid Masses where the 
Iron e.risfs in Hhomholfts or Oc- 
tohedroHs, composed of' Strata, 
and containing Wicket. 

I. The only fall of iron of this kind, 
is that which took place at Agram, 
in 1751. 

3. A mass of the same kind has 
been found on Uic right hank 
of the .Senegal. — Compugnon, 
f'urstcr, and Goldbcrrit. 

3. At the Capi- of Good Hope; 
•Stromeyi-r has lately detected 
cobalt in this inas.s.— ran Mar am 
and Dankt trnan ; Brandt’s Jour¬ 
nal, vol. vi. 192. 

4. Ill diflVrciit parts of Mexico.— 
.SonntsrhmitSt, llnmholdt, and the 
Gnzittt de Mesiro, tom. i. and T. 

5. Ill the province of Bahia in 
Brazil. It is seven feet long, 

I four feet wide, and two feet 
thick, and its weight about 
14,000 lb. — Mornap and tPoi- 
laston ; Phil. Trans. 1819, p. 
270, 281. 

8. Ill the jurisdiction of San Ja|po 

did E.steTa_ Rtfbin rir Vtrlis, in 

the Phil. Trans. 1788, vol. IxxviiL 
p. .17. 

7. .\t Elbogen in Robemia.—G®. 
bcrt'.t Amtal. xlii. and xliv. 

8. .Near lA-narto iu Hungary.— 
Ditto, xUx. 

Tile origin of the following massc-s 
seeni.s to be uncertain, aMihey 
do not contain nickel, and have 
a different texture from the pre¬ 
ceding :— 

1. \ mass found near the Red 
River, and sent from New Orleans 
to New York.— Journ. dts Mines, 
1812, Bruce’s Joum, 

3. .A mass at Aix-la-Cbapelle con¬ 
taining arsenic.—CfM*er/’i Atmal. 
xlviii. 

3. A mass found on the hdll «f 
Brianza in the Milanese. — 
Phtartni in Citbert's AnntU. 1. 
p. 375* 

4. .4 mass fonnd at Grosicamdorf, ■ 
and containing, according tn 
Klaproth, » little lend nnU 
copper. 
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There ia not, nerbapff, uiy thing: 
in the bidtory ol scienco more ex* 
traoTilinary and curious than ihe 
fall of so many stones from the air ; 
and the attention of chomUts has 
been directisl to analyze them, 
to aHcerhtiii of what tht^y are com* 
post'd. They ha\e been found to 
consist almost always of tin* same 
component parts; and altogeth<*r 
independent in their fonuHtiuii,i>.nd 
distinct from tUe substances con¬ 
tained in the neighbourhood wliere 
they have fallen, 'lliey he.vt* b<*eu 
found to hare a thin dark crust on 
the outside witliout gloss, wiih 
some asperities. Internally they 
arc greyish, of a granulated tex¬ 
ture, more or less hne. The crust 
is hard emough to emit sparks with 
steel, and may be broken by a 
slight blow of a hammer. It ap¬ 
pears to ha^e the prnperti<*s of 
attractable oxide of iron. 'I'Ih* crust 
for the iU4»st part c'outaitis inrkel 
combined with iron ; in smin* in¬ 
stances nickel has not been itvttnd : 
hut chromium has always biMoi 
fonud, and is, therefore, deemed 
the constant eharactoristic of a<*ro- 
liti'S. Martial pyrites >k also found j 
in ac'rolites of a reddish colour, i 
black when powdered, not ^ery 
firm in its texture, and not attract- 
ubte by Uae maupn't. 'flu* pyrites 
examined by Mr. Herschcl. whs 
found to coDtaia-^ 

Iron . ..€W 

Sulphur . . . . . . i:t 

hickel .d 

Extraneous earthy matter. IJ 

too 

In the metallic particles diffused 
through tbi* nlaH^, ihe inc^kel w a.h 
in the proportion of one part tr> 
three ot irou. The siiiaU p.irticles 
of iron in a perfectly metallic state, 
give to the whole iniiss the quality 
of being attracted by the 
The whole is coimected together 
by a subst.'iiice of earthy coie-ist 
ence, in moat so lujft, that it may 
«*asily be* broken by tlie fingers. 
Magnesia and sili'X are Uie earths 
found in aerolite**. 

hoUtary uioasi's of iron have been 
found ill Siberia. Senegal, and 
South America, wbicli have Im'cii 
found on extuumaUoii to coutuiiA 


nickel, and to be of a cellular trx« 
ture, or lO havf^ earthy matter dis- 
semiuat<*d amongst tlu* metal: 
hence, these masses of iron have 
bcM'ii supposed to be of meU'oric 
origin. 

In all instances when* autbentic 
accounts have been giv«*n of tJic 
fall of aerolites, there has been 
se«*n a luiainous nndeor, exploding 
w*ith H loud noise immediately pre¬ 
ceding the fall, and this has been 
supposed to be the cause, 'flieso 
stones, also, if they wort* handled 
soon iifUT tlu'ir fall, were found to 
be hot. Tins has induct'd some to 
roiit.ider whether tliete Ixidies 
might not ha>e at the tinn* brought 
togetlier hriii matter floating in tho 
utmo.Hphere. flthers have htippnscd 
that they might hav<' lu't'n pro- 
jt'cted from volcanoes; whilst some 
hi4\e suggested that they might bo 
bodi<*s wsudering through spare, 
ai.d at length brought u ithin the 
Mihere of the earth's attraction. 
iheM* IS ano(h(*r opinion, uhirh 
.iscnhes the origin ot the««e lindtes 
to the inouii, from u hic h they aro 
suppoM tl to be projected by the 
force of iiiiTi»«*n*«e volraiioes; and 
CdlcnUtioiis have been marie by 
M hu h It has b«‘eii endt*avoureri to 
sh**w.th.it th«* power ner«*ssHry iu a 
lunar volcano to project un aerolite 
beyond the spheri* >d the moon's 
attraction, and wnhm that of the 
earth. >\as no wa> so great, but that 
th«‘ lunar volcanoes might be sup* 
posf'tl to pOHjiess It. 

I’otils luid** of iron, alloved with 
nickel, vvoii' toiiud III pos«.**^siofi of 
the iiatMen of the Co.tsC ol Itallifi’s 
bay, by the i»a>i.Mtors sent out to 
lAfdore the An to* n*gioiis. ft is 
Soj,poi««’il to be cl Tlt« teoro origin. 
Tile phenroiieiioi) of red '*lioiV si’eii 
both oil tbi* 1 oa"t of Baltin's buy 
«ind at *Spitsbf*rgf‘n attt.ict«<d much 
Htceiition. This colouring matter 
has been fouiut to h ve its origin 
from a very minute fungus which 
grows upon the ;‘nou, ainl which 
has been e«»iiM«lered it Hp«*ci»*s of 
iirc'rio. and nos been deitomiuaU'd 
iiredo iiiviUls. 

AKIlflMKIKH. An instruinent 
to .isrertain the bulk of the gases 
iu |iii«*umatic expenments. 

A KUOS TATIO \ t> the art of caus¬ 
ing buUooDs to iisccnd iu ibc air* 
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Thi» njbjoct belongs to natural 
philosophy. 

.+n'lTES, OR EAGLE STONE, is 
a II ami- that has bi-en giren to a 
kind of hollow geodes of oaide of 
iron, often mixed with a larger or 
sm.iller qiumtity of silex and aln 
niina, eoiitaining in their cavity 
some concretions, which rattle on 
simkipg the stone. It is of a dull 
|)iile colour, composed of concentric 
Jayers of various magnitudes, of an 
oval or polygonal form, and oft™ 
])olislu‘d. i'iagles were said to car¬ 
ry tliem to their nests, whence 
their name ; and superstition for- 
iiieily xscribed wonderful virtues to 
tlieiii. 

Al'I'fNrn. See ATTRArTION, 
At; \ 1 .M ATOl.lTK, Bll.tl.STKIN, 
111! i'l(;i H lA.STON E. is a mineral 
found in China, and brought thence 
cut into grolesi|Ue iigures. It diders 
Iroiii st<-.it!tes ill not containing any 
ni.igiie'.ei. 1 1 hiis liccn found at >ay- 
gag in i raiisyli aniii ;iud (llydiThei-k 
111 \\ ;iles. it is translucent on thi* 
I’llges, uiict'iniis to till* touch, and 
Ml Ids to tile nail, hpccilic gravity 
It liiscs into a tran.spareut 

glass. 

At;AUlCl'.S. The mushroom, a 
g.-uus of the oriler Fungi. Mush- 
rooiiis :ipp<*ar to approach n -arcr 
to the nature of animal ni.attcr, 
than any other productions of the 
veftetabje kingdoiii, as, besides iiy- 
drogen, osjgcn. and carbon, they 
emit. nil ii considerable portion of 
iiirioi;.-u. and > ii-ld ammonia liy 
ill .rill.itiiiii. l*rof. Proust has liki-- 
wjsc dt'.rri\ercd in them the hen- 
zoi" ac'il, .iiid phosphate ot liiue. 

A li'W til the spi*ci<‘s are eaten 
in :his coiiiitrv, l.ut many are re- 
corded to liaie produced poisonous 
etrects : though in some foreign 
countries, p.-irticiilarly in Kiissia, 

V cry few are ri-iei-ted'. Perhaps it 
i.s of im]uirtaiii'e, that they should 
be fri-sh, tlmroiiglily dressed, and 
not of a coriaeeous fextun-. Tin- 
Kiissiaiis, however, are very fond 
of fill- 't. pipiTiifi/i, which we deem 
poisonous, preserved with salt 
throughout tin* winter; and our 
hrichiiji is made by sprinkling 
iinislirooms willi s.-ilt. and letting 
tliein stand till great part is re¬ 
solved into a brown liquor, wiiich 
iu then boiled up with spices. Thu 
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A. has b«en recotomend- 

cd in^anre to conrampthre people. 
Tbe A. mu»carius has been -pre¬ 
scribed in doses of a few grains in 
cases of epilepsy and palsy, sub- 
s^uent to the drying up of erup¬ 
tions. 

' In pbarmaOT two species of 
betetvs have fmnerly been used 
under the name of agaric. The 
//. yitii laricif, or ma/e agaric 
of the shops, was given as a purga¬ 
tive, either in substance, or in an 
extract made with vinegar, wine, 
or an alkaline solution ; and the 
U. igniarius, spunk, or touchwood, 
called f(-male agaric, was applied 
externally us a styptic, even after 
amputations. For this purpose tlie 
soft inner substance was taken, 
and beaten with a hammer to ren 
dcr it still softer. That of the oak 
was preferred. 

Modern chemists in analysing 
mushrooms have discovered an in¬ 
soluble portion resembling woody 
libre, yet being less soluble in al¬ 
kalis, and yielding a nntritive fooit, 
has lieen considered a peculiar 
product, and has been denominated 
lungin. Two new acids, the 
boU'Cic and the fiiiigic, have also 
been tin* result of these researches. 

AGARlCr.S MINEKALIS, tbo 
mountain milk, or mountain meat, 
of the Germans, is one of the purest 
of the native carlmnates ot lime, 
found chicliy in the clqfts of rocks, 
and at the bottom of some lakes, iu 
a loose or seiui-iudurated fonn. It 
has been used internally in litumor- 
rliages, strauguary, gravel, ™d 
dysenteries ; and extetually ante 
application to old ulcers, and weak 
and watery eyes. 

M. Fabroni calls by the name of 
mini rat agaric, or Jossil meal, a 
stone of a loose consistence found 
III Tuscany in considerable sbuii- 
dance, of which bncks may be 
made, either with or witliout the 
addition of a twentieth part of 
argil, HO light as to fioiit in water ; 
and wliich he supposes the ancients 
used for making their floatin|[ 
bricks. This, however, is yery diP 
fereiit from Uiu preceding, not 
being even of the calcareous genus, 
since it appears, on Hnalysis, to 
consist of silux bi parts, magnesia 
IS, water U, argil », lime 3, 
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Iron I. Kirwm (»n« it argi/to- 
mwrifr. 

AGCRKOATE. When bodies of 
the same hind are united, the only 
ronseqnetu-e is, that one larger 
body U produced, in fliis rase, the 
united mass is called an agereeate, 
aiid does not dlller In its rheurieal 
properties from the bodies from 
M-hicli it was oriEinnliy made. Ele¬ 
mentary writers call the smallest 
parts into which an 'apprcBate i an 
be divided without destrovinR its 
chemical properties, intcKrant 
parts. Thus, the intCBTant parts of 
common salt are the smallest parts 
which can be conceived to remain 
without ehiinpe ; and Iwyond these, 
any further suMivision raiinot be 
made without developin)' the com¬ 
ponent parts, nameiT, the alkali 
and the acid ; which are still further 
resolvable into their constituent 
principles. 

AURiri LTI’R.-VE OHKMiSTRY 
Is the science by which chemical 
luiowledge is applied to effect im¬ 
provements in the cxiltiv ation of the 
soil. Pr. Coventry, Professor of 
Acriculture in the I'niversity of 
Edinbur(;h, has dlfftused much 
knowledjre in this subject; and .Sir 
Humphrey Uavy’s Ix-ctures on 
Aericultnral Chemistry, are a tn-a 
sure of knowledge to every enlight¬ 
ened cultivator. 

Agricultural chemistry, accord¬ 
ing to Sir H. Davy, has for its ob¬ 
jects all those changes in the 
a.'Tangemrnts of matter connected 
with the growth and nourishment 
of plants ; tlie rnmparative values 
fSrtheir produce as food; the con 
stitntion of soils ; tlie manner in 
which lands are enriched by ma 
nure, or rendered fertile hv the dif 
fereiit proccss«*s of cultivation. 
Inquiries of such a nature cannot 
hut b<“ interesting and important, 
both to thh theoretical agriculturist, 
and to the practical farmer. To the 
first, they are necessary in supply 
ing most of the fundamental prin 
ripl€*s on which the theoiy of the 
art depends. To the second, they 
«re useful in aflbrdiiig simple and 
easy eipniment-s for directing hU 
labottrs, and for enabling him to 
pursue a certain and systematic 
plan of improvement. 

It is scarcely poMihln to eater 


upon any investintion in agri« 
culture without finding it con¬ 
nected, more or less, with doctrines 
or eiucidatiuus derived from clie. 
mistry. 

If land be unproductive, and a 
system of anieliorating it U to be 
uttempti'd, tin; sure metliod of ob- 
taining tlie olijeet is by deterniiniug 
the rause of its sterility, wbiuh 
must iieci-ssurily depend upon sonio 
defect ill the constitution ot the 
soil, which may be easily disco- 
covered by rhemical siialysis. 

Some lands of good app.irent tex¬ 
ture are yi't sti-rile in a hipli de¬ 
gree : and eonmion obseri ation and 
rominon practice aHord no me.viis of 
ascertaining the eaiive, or of re 
moving the effect. The :ipplirati<iii 
of chemical tests in siu h cases is 
ohvioiis : for the soil mui t cunt.iin 
some noxiotis principle vvhirh niay 
he easily iliscoviTed. and probahly 
easily di-stroved. 

Arc any of the salts of iron pre¬ 
sent ? they may be di’conij'osed bv 
blue. Is there an excess of sili- 
cious sand ? the systi-iii ef im¬ 
provement must di'pend on the 
application ol clay and c.dcareous 
matter. Is there a delei t of calca 
reoiis matter i the ri’Uiedv is ob 
virtus. Is HU exci'ss ol v egetabli. 
matter indicated ( it may t.e le- 
moved by liiiiing, paring, and burn 
ing. Is there a delicieiicv ol vei'e, 
table matter f It is to be supplied 
by maniiTi'. 

'V qiii-stion rnncenitng fbi* diffe 
rent kinds of limeslen.- to be eni- 
plovi-d ill cnllivatiou oiirii occurs, 
i’a detrrmini* tins fullv in ibi- coin- 
nion way of experieticj-, moii d <le 
mand a considerable lieoe, pin baps 
some vesrs, and tri.vis u bi, b inight 
be injurimis to crops ; but by sim¬ 
ple rheniical tests the li itnre of a 
lin'cstone is discovered in a few 
iniuiitcs ; and llie tituess of its ap 
plicntinn, whether as a maiiuri* for 
ilifferimt soils, or as a cuineut, de- 
temiliied. 

I’eat <‘nrt]i of a certain consist 
erice snd composition is an excel¬ 
lent manure ; but there are some 
varieties of peats which contain so 
large a quantity of ferruginous 
matter as to l>e absolutely potsonoua 
to plants. Nothing ran Ih< morn 
simple tbwi the chemical opuntUMi 
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for determining tbe natorei and 
the probable uaes of a aubstance of 
tiiia Kind. 

There has been no question on 
n^hich more difterence of opinion 
has titan that of the state 

in which manure ought to be 
ploughed into tbe land ; wbethiT 
n>cent, or whtrn it has gone through 
the proct’Sir of fenneniation: and 
this qut'Stioii is still a subject of 
discussion ; but whot'ver wih ri'fer 
to th<‘ simpU'Ht principJos of che¬ 
mistry, cannot entertain a doubt 
on the subject. As soon as dung 
begins t<» tif’compose, it throws off 
it« volatile parts, which are the 
m.')8t >aUiab1e and most eiheieut. 
Dung which has fermented, so as 
to hecotne a mere soft cohesive 
mass, has generally lost from ont*- 
third to one-half of its mcM»t u>u>ful 
constituent elements, ft evidently 
rhuuhl be applied .iS soon as fer¬ 
mentation begins, tliat it may ex«*rt 
its full action upon the plant, and 
loH»* none ot it* nutriiive powers. 

It would be easy to adduce a 
multitude of other iiistaTices of the 
name kind ; but sufticirnt has been 
said to prove, that tlir connection 
of ch«‘mistry with agriculture is not 
founded ou mere vague speculation, 
but that it oflers principles M'lxioh 
ought to be understood and fob 
JoM'ttd, and which in their progres¬ 
sion and ultimate results, can 
hardly fitil to he highly bencheisJ 
to thf‘ conimimity. 

AIR was, till lately, used as the 
generic nann* for such invisible and 
exceedingly rare iluids as possc’ss 
a very high degree of I'lasticity, 
and are not condensable iiito the 
liquid state b\ degre e of cold 
hitherto produced; hut as this term 
is commonly em))loYtul to signify 
tliat compound of aeriform duids 
which constitufi's our atmosphere, 
it has betui <l«>eme<l advisable to re- 
Strict it to thbi signification, and to 
employ as the gi'iieric tinu Uie 
W<ird c A.S, for Uu* dili\‘rent kinds of 
•ir, except wbut relates to our at- 
BiospUeric rompouud. 

AlU (AXMOSPiJRRICAl. or 
COMMON.) The imtuense nitiss of 
permanently elastic duid which 
iurrounds the globe we inhabit, 
Jiust consist of a general assem- 
Vlage of erery kind of aii wliicb 
•a 
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can be fonned ^fiieTiurtoBs bodies 
that compoao im aurfoce- Moat of 
theae, howevur, are abaorbed by 
water : a number of them are de¬ 
composed by combination witb eacb 
other i and some of them are sel¬ 
dom disengaged in considerable 
quantities by &e processes of na¬ 
ture. Hence it is that the lower 
atmosphere consists chiefly of oxy¬ 
gen and nitrogen, together with 
moisture and the occasional va- 
oura or exhalations of bodies, 
he upper atmosphere seems to be 
composed of a Uage proportion of 
hydrogim, a fluid of so much less 
specific gravity tlutn any other, that 
it must naturally ascend to the 
liighest place, where, bcin^ occa. 
sionally set on fire by electricity, it 
appears to be the cause of the 
aurora borealis and fire-balls. It 
may easily bo understood, that this 
will only happen on tbe confines 
of tlie respective masses of com¬ 
mon atmospherical air, and of the 
inflammable nir ; that the combus¬ 
tion will extend pro^cssively, 
though rapidly, in flashings from 
the place where it commences; and 
that when, by any means, a steam 
of inflammable air, in its progress 
toward the upper atmosphere, is 
set on fin- at one end, its ignition 
may be murli more rapid than what 
happens higher up, where oxygen 
is Witnting, and at the same time 
more definite in its figure and pro¬ 
gression, so os to form the appear¬ 
ance of a fire-ball. 

That the air of the atmosphere is 
so transparent as to be invisiblt^a 
except by tbe blue colour it reflects 
when in very largo massc's, us is 
seen in th«' sky or region uljove us, 
or in viewing extensive landscapes; 
that It is without smell, except 
that of electricity, which it some¬ 
times very manifestly exhibits; 
altogether without taste, and im¬ 
palpable ; not condensable by any 
di'grve of cold into tbe dense fluid 
state, Uiough easily changing its 
dimensions with its temperature ; 
that it gravimtes and Is highly 
elastic, are among tlte numerous 
observations and discoveries which 
do honour to the sagacity of the 
philosophers of the seventeenth 
century. They likewise knew that 
tikis fluid U iadispwBsaUy a«o«Mary 
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tA coinbu 8 iion 4 but too one, except 
the f^reat, though ue|;K*etvd, John 
Mayow, appears to have? formed 
any proper notion of its manner of 
uctinc in that process. 

1’!u* air of the atmoapher?*, like 
other fluids, appears to be capable 
of holdini^ baclies is solution. It 
takes up water in coiisidernbJe 
quantities, with a diminution of its 
own specific (ttsvity ; from which 
circumstance, as well as from the 
considcr.ition that water rist*s very 
plentifully in the vaporous state 
in vacuo, it seems probable, that 
the air suspends vapour, not so 
much by a real solution, as by : 
k^ epintt its particles asunder, and 
nn^ventini* their coudensatiuii. 
vVater likewise dissolves or alisorbs 
air. 

Mere hcatini? or cooling does not 
affect tile rhemicsl properties of 
atmospherical air ; but actual com- 
bostiMn, or any process of the samt* 
nature, riimbines its oxygen, and 
leaves its nitrogen M«‘usrat«‘. 
M lieneTer a process, of this kind is 
carried on in a vessel coutuiniug 
atmospherical air, which is en. 
closed either by inverting tht* ves¬ 
sel over mercury, or by stopping 
its aperture in a proper inaniier, it 
is fouu<l that the process n^ases 
aft<-r a certsun tome; ; and th.«t tli>‘ 
remaining air nf a ccimbiulible 
body rupalsle of a*dulif>mg the 
oxyg4*n. such as pho.sphorus, ha^ e 
been I'mpinved) h'is bsst al>out a 
fifth part of its volume, and is of | 
su ‘h a nature as to be incapable of 
c^ruiitainiug ^uy combustion fur a 
secoiul time, «i of supporting the 
life of animals. Krom th«*se evpe 
rini4*nts it is clear, that one of Uie 
fo lowing cledurtioi"* must be 
true :—1, Tlie coiubustlble binly has 
emitted some principle, W'hirh, by 
ronibinhig with the air, ba.s reie 
dered it unfit for the purpose of 
further combustion; or, 'i. It his 
absorbed part of the air whiith was 
fit for th.il purpose, and l:as left a 
Fesidueof a diOerent natun;; or, 3. 
Both events have happened , 
namely, that the pure part of the 
air Inis bi?en absorbi'd, and a prin¬ 
ciple hiui been tunlttcd, which has 
changed tin* original properties of 
tile reiuainder. 

It has been suflicicBUy proved by 


various experiments, that eomima- 
tiblo bodies take oxygen from the 
aCaiospbere^ and leave nitrogen; 
and tlaat when these two fltildi aro 
again mixed, in <lue proportions, 
tlu*y compose a mixture not differ- 
Aiis from atmospherics^ air. 

The r«:spirutn>ii of animals pro¬ 
duces the ssme eflTet't on atmosphe¬ 
rical air as combustion does, and 
their constant heat appears to be 
nil effect of the same nature. 
When an aiiitnal is included In a 
limited quantity of ati/iosplierical 
air, it dies as soon as the oxygen 
is consumi'd ; and uo other air will 
maintain annual life but uxygm, or 
a mixture which contains if. Pure 
oxygen inaiuuins the life of animals 
much longer than atwospUerical 
air, hulk for bulk. 

In addition to the other sub¬ 
stances in the air, th(‘re Is also 
carbonic arid vrliich is^con- 

stoiut y formmi; by the combustion 
i of wood, cools, and otht*r carbons 
' reous matter, during vhich the 
oxygen of tin* air enters into com¬ 
bination with tiie carbon, aud fenns 
this giis. A large poruon is also 
cotiliiiu.illy produced )»v the breath¬ 
ing of uniuials, by w'huh ouerattou 
fh« oxygen of the air u sepa 
r.ated from the uitiogi'n.and united 
with carbon in the lungs, wh^u it 
is 4*mift«‘d ag.iiU in the form of car- 
lioiiu* acid gas. 

11 ier>' are many provisions hi 
n.'itur.* b> w’hidi the proportion of 
oay(;*-ci in the aiiuospheri*, W'bich 
is coutinua*ly consu:m‘<l in respira¬ 
tion «ind C'linbustioa, U agntn re 
stort.»<l to thul Iluid. lii f.ict there 
appe irs. as far us aii i stmi.tte can 
be formed of tin* •md gem'r.il 

operations of iiatun*, fo be at le.c*.t 
OH irreaf on «*rq»ssion of oxygi'ii, us 
IS xiUlieii'iit to keep the general 
moss of the attnospln re at the same 
de,^ree oi parti''. lUu*., in vfi!ca 
nic eruptiouv tlu're 5»*einM to be at 
least us niiK U <>x>g<*u i mtt(ed or 
i*\triealed by fir*-, tram vunou.*» ini 
tierals, us is soliieient to uiaintaiti 
the conibu'diou, and pt'iiiaps even 
to inelioriite the uUuosph re. And 
to the bodies oi plants and nniiiiHls, 
whirti upp<*ar in » gr<*ut measun* 
to derive Uieir .'.ustenauce and nug 
mentHtion from the utmospher** 
and its enuieuti, it is found that u 
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. livrgr proportion of nitrogen exists, 
host plants emit oxygen in the 
suuiihiiie, from ivliieh it is highly 
probable that they imbibe and de- 
conipos<> the air of tlie atmosphere, 
retjniiiig carbon, and euiitting the 
•\ital part, l.astly, if to this we add 
the decimipcihitien of water, there 
will be nuiOerniis ocewsiouK in which 
this fluid will supply us with diseii. 
(MRed ox>f>eii; while, by a >ery 
rational supposition, its hydrogen 
icay bi‘ eonsidered a., having eiiti r- 
ed into the bodie.« of plants for tlie 
lorniatiouof oils, sugars,mucilages. 
Arc. Irom which it may be again ex¬ 
tricated. 

i'o determine the respirahility or 
purity of air, it is evident that re- 
eourse must be hud to its eonipara- 
tiie eflicacy in maint.iinbig com¬ 
bustion, or some other e(|uiraleiit 
pnveeas. lliis subject wiil be con¬ 
sidered lunUr the article KiM>io- 
-vi rfi.R. 

From the laU'.st and most accurate 
experiments, the proportion of 
oxygen in utmospberic air is by 
meiisurc about Ul per cent.; and it 
appears to bi- vi'i y nearly the same, 
whether it be in this eouiilry or on 
the coast of (luinea, on Inw' plains 
or lofty mountains, or even at the 
height of ThMt >.irdsal>ove the level 
of tb«‘Ki'U, as ascertaintnl by tl.vy 
huHSiic ill bis atrial voyage in Sep. 
tember Itihti. The remainder of the 
air is nitrogen, w'itb a small portion 
of nqueotiH vapour, aiuoiiutiiig to 
about 1 per cent, in the driest wea¬ 
ther, and .1 still less portion of cor* 
bnnie and, not exceeding a tliou 
sandtli part of the whole. 

It hai'. long been a matter of ditfi- 
culty with philosophers to vteter- 
miiie wbelber oxygen and nitrogen 
gases in the atinospliere were clie- 
.ideally united, or whether tlwiy 
Were merely iiieelianically mixed 
together. It is certain that in tlie at- 
inoaphore both gases retain their pe- 
riiiiar properties, which two seldom 
do wlieii they uiiiti* chemieaUy, but 
usually make a new substance es¬ 
sentially vlilleriugfroiii either; also, 
fln-re is no change of temperature 
or density in tlieir union, which 
also usually occur in tlio cose of 
chemical union. From tlnwe cir¬ 
cumstances, it would lie natural to 
infer, that the two gases were 
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merely, mechanically mixed toge¬ 
ther; but then, as tliCy differ in 
specific gravity, the oxygen being 
heavier than nitrogen, nearly in 
the proportion of seven to six, it 
might be expected that if there 
were no chemi..al union, they 
would separate, and there would 
be a larger portion of oxygen in 
the lower strata of the atmosphere, 
and a larger portion of nitrogen 
in the higher; but this is not the 
case; fur the air obtained at tlie 
summit of Mont Blanc, or .n the 
far highest regions of the atmo- 
sptiere to which aeronauts have 
ascended, have been found upon 
analyzing, to contain precisely the 
same proportions of component 
parts as air found in the bottom of 
tbe valley. It follows, therefore, 
ti.at if thi’re be not a chemical 
union, there is, at least, such an 
attraction between the particles of 
oxygen and nitrogen, as is suiTi- 
cieut to overcome their tendency 
to separate by their difference of 
specihe gnivity. 

It is an exceedingly difficult 
mutter to determine, with any de¬ 
gree of accuracy, the specific gra¬ 
vity of the air, or of any of the 
gases; but according to the expe¬ 
riments of M. Biot and M. -4rago, at 
(RJ° Faiirenheit, and the barometer 
at 31) inches, the weight of air is 
part that of water; or ex¬ 
pressed without a fraction he stat¬ 
ed, im),MM) atmospheric air, will be 
12*3 of water. In regard to the pro¬ 
portions of oxygen and nitrogen in 
the atmosphere 

OxygiTJ is ... 21 
Nitrogen .... 72 

liK) 

It is not absolutely determined, 
however, whether the proportions 
might not more properly be, 
Oxygen .... 20 
Nitrogen .... 80 

100 

AI.AB .-VSTER. Among the stones 
which are known by the name of 
marble, and hare lieen distin- 
gin.:bed by a considerable variety 
of denominations by statuaries, and 
others, whose attention is mure 
direct^ their external cha¬ 
racter and appearance than their 
p 
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component partly olftbastora are 
^ote which mvc a greater or leiiA 
degree of imperfect trauMparenry, 
a grantdar texture, are {lot^r, take 
a duller polish than marble, and 
are usually of a whiter colour. 
Some stones, howoTor, of a veined 
and coloured appearance, have 
been considered as alabantcrs. from 
their possessing the first meii' 
tioned criterion ; and some trans* 

g areiit and yellow sparry stones 
ave also received this apiiellation. 
Chemists are at present Hgref*d 
in applying this name* only to such 
opaque, consistent, and Hi*mi<trans 
parent stones, as are coiuposed of 
lime united uith the sulphunr 
arid. But the term is luucii more 
frequent among masons ami sta¬ 
tuaries than cheuiistM. i'h<‘mists 
in general confound the alnbasters 
among the seUmitt'S, gypsums, or 
plaster of Paris, more ehperially 
when they allude only to the com¬ 
ponent parts, without hat iug occa¬ 
sion to consider the I'Xternal up- 
pearanee, in which only thf*s<* 
sev eral t^ompounds differ from t'ach 
other. 

As the semi-opaque appearance 
and granular texture ari^c merely 
from a disturh«*d or succi*s.4i%e cryn 
tnllization, winch would else hate 
formed transparent spars, il is ;u'- 
cordiugly found, that the calt'areous 
stalactiti's, or dri>p stunf*s. furnn'd 
by the transition of water tlirnuiih 
the roofs of cateriis in a Oalc.ireuus 
soil, do nrU dUler iii appearance 
from the alnliSHt* r, most of w'hich 
hi^Uo fon>n*d ii. flit's manio*T. 
Bill the ralcitreoii*. ?**-4.laclite«; h.-ie 
spoken «‘l, con.'.ist of rah .iri ouH 
eartli and carboiijc acut , wmh' (he 
aiufMstf'r of till* clietiii.us is formed 
of the same and suipbuiic 

acid, as has already been remaiked. 

AJjBIN. 'IliU name was git»*ii 
to a mitif'raj disc'ivi'ied by VV'er- 
Her, in Boh'*mia. on account of its 
white colour. It is opseiue. Mas¬ 
sive albiti couMUt'4 of aggregatt-d 
rry>t;iliiiie lumiine ; but then* arc* 
sijjall crystals of it in right prisms, , 
whose summits consist of rectan- j 
gular pbtiieH, sprinkled over niiim- i 
luelated massen in cavAtics. 

ALIlbM liU/VU'kM. Innurocr- 
iA»l« are the instances of fanciful j 
gpecuhitiou aihl abfuxd credulity 1 


in tlio invention and application of 
subjects in the move ancient ma> 
teria modica* The white and solid 
excrement uf dogs, which subsist 
chiefly on bones, has lieen re¬ 
ceived as a rem«*dy in the medical 
art, luider tlie naiin« of Album Cfra>- 
cum. It cemsistH, fur tbe most 
part, of the earth of )>ones or lima, 
in combiuattou uith phosphoric 
acid. 

AhBl'MKN. This substance, 
which derivt*s its name from the 
isitiii for the white of an egg, in 
which it exists Hbiindautly*, and in 
its purt'Ht natural stare, is one of 
the chief constituent pniiciples of 
all tiu’ auiiiml solids. Beside tbe 
w'hite of 4 >gg, It abounds iu th<; serum 
of blood, the vitri'ous and crys¬ 
talline humours of tb<;eye, and the 
duiti of drepsy. r*uir. roy claims 
! to him.selt tlie honour of havmg 
iliscoven-d it ill tbe gre<>n fegultu 
of plants in general, particularly 
ill Uiose of the criicilonu onler, 
iu very vouug oni*s, and iu the 
fri'sh shoots of trees, though 
Huuelte appears to have detvetiHl 
it there long lx*lore. V anquelin 
says It exists also iu the luiiieral 
W'rtter of Plomloeres. 

Mr. St*guin has found it in re* 
markabh* quantity in such vege- 
table.s as ferment without yea^t, 
and ad'ord a vinous Ihpior; amt 
from u serii's ol expiTimeuts he 
mfers, tk^tt albuunoi is the* true 
priiH’ipie ol fermentation, and that 
Us action is more powerful in pro 
porriou tfi its stdubibtv, thri'c dif- 
ferioit di’grees of w'bfcTi ho luuiid it 
til p<»HHeS*». 

The • h»ef rUaracterisfic of albu¬ 
men !S Ik'-. (:i>ae.ul.ibiltt> by tbe ac¬ 
tion of heat. If till* wbiti* of 411 
ei:g be i*\p<#se*l f<» a hear of about 
J.!!' r. white fi)>res begin to ap¬ 
pear ill It, and at MMP it coagulates 
into a solid mass. In a beat not 
exceeding it dries, shrinks, 

and ns'«uitieH the appeanmee of 
lioni. It is soluble in cold water 
lu'iore It has beeu coagubite*!, but 
not after : and uben diluted with 
a very large porriou it dtws not 
coagulate easily. Bure alkalis dw- 
solve It, even aller coaguWtioii. 

It in precipitated by muriate of 
mercury, tittro muriate of tin, ace¬ 
tate of lgad» uitratu of aUrcr, mu* 



A L B- 

riato of gold, isfuaion of galls, and 
Thf* arids and '^tnctalUc 
ovidea roaguluto alliumt*!!. On thu 
addition of conccntratod sulphuric 
acid, it becomOM black., and ex* 
halos a iiausi'ous smell, i^trong 
muriatic acid girca a violet tinge 
to the coagulutn, and at length l»c* 
cbmoN saturated Mdth ammonia. 
Nitric acid, at 70^ F. disimgages 
from it abundance of oaotir gas ; 
and if the heat be increased prussic 
Mcid is formed, after whtc^ car¬ 
bonic acid and carhuretted h>dro- 
gi-n are evolved, and the residue 
consists of water rontainiiig a little 
oxalic acid, and covered with a 
lemon coloured fat «>il. If dry pot¬ 
ash or soda be tritxirated with al¬ 
bumen, either liquid or solid, atn- 
moniaral ga.*< is exdved, and the 
calt illation of the residuum >ie!ds 
an allutUne prussiate. 

On exposure to the utmo.«phere 
in a moist state, uihumen passes at 
once to the state of putrefaction. 

Albumen is easily uhte.uied from 
the white of an egg by agitating it 
in t<*n or iwehe times its M'eirht of 
alcolifd. Tlie water which lu ld the 
albumen in solution tmites utth 
the alcohol, aud the alhiuneit fills 
to the liottoui in the form of wh>te 
flakt'H or fihiuieiits, which are in 
soluble and may, therefore, be 
washed with w.itc'r. *rhis sub¬ 
stance is reudil> dissolved ill pot 
iish and ^oda, but witn ct>re<,<it ralde 
dilTii ult\ in .anitnoiiia or the at*etie 
neii). ^Ibuiiieii i.s solid, uhite. iit- 
sipid. and iuodortnt<*, without acUou 
on xeg< f.dih; colours. 

Acroifling to the experiments of 
<*.iy l.u-*'>ar' and riienuid. UMl p.nt» 


of albinneu frojo the vx hitt* of tlie 
egg are eouiposi J t*f 
t’.irhon . . . 

Onwm'ii . . 

ll%iUog“*i . . 7,'»I0 

Arofe . . . Ia,7ui 


'riiis e-tiin 'fion v.ould aiithorixi' 
the supp.'sitien, th.it albumen is 
composed of iMo proportions ot 
a/.ot«‘, li\e ovygen, nine c.irlmn, 
tuenty t\'o hv ■ro,:<*n. 

T e pritu'inal p.irt of the alnwoid, 
and o< Th <2 Kt^niels « f nuny other 
nuts, appears, fmm the experi 
ment.s i>|' l*i'oiu.t. to he a substance 
analogous to couguKiUul albumen. 
The juiev uf the friut of the 

xr 
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Ochra, (Iltblscw fscuUntus) ac¬ 
cording to Br. Clarke, containa a 
liquid albumen in such quantiUc*^ 
that it U employed in Dominica a« 
a substitute for the white of eggs 
in clarifying the juice of the sugar 
caile. 

Albumen may be distinguished 
from other substances by its pro¬ 
perty of coagulating by the action 
of heat or acids, when dissolved in 
water. According to Dr. Bustock, 
when the solution contains only 
one graiu of albumen to 1,000 grains 
of water, it becomes cloudy by being 
heati’d. 

Albiiini'n is a substance common 
to the animal as well as to the 
vegetable kingdom, and much more 
abundant in the fonuer. 

I'Vom its coagulability albumeil 
is of great use iu clarif>ing liquids. 

It IS likewise remarluble for the 
property of rendering leather sup¬ 
ple, tor which purpose a sulutiou 
of whites of eggs lu w*ater is used 
by leather dressern ; and hence Dr. 
!«ohb, of leuwl, ill Sonicrselsliire* 
was t'ldticed t<» employ tliiK solu¬ 
tion in f ases of coatractioii and 
ng<dit> of the ti nilons.and derived 
Iroin it appan-nt suect^ss. 

White?, uf eggs beaten in a basin 
with a lamp of alum, till tliey co¬ 
agulate. form tin* aium vunt of 
Ktierius, or al*tm ctUaylasm of (he 
Loudon Fharinacop<ieia, used to rc- 
nio\e inllanmiations of the eyes. 

ALHl HN( M i.s the name given 
to the iiiii' r bark of Uees. 

ALl’ARUAZAS is a species of 
pntteiy made iu .Spain. UM‘d for 
routing wines, which it efTects-r^yr 
Ix'iiig porous, iu consequence oi 
which the w'liiu passing through 
the pores is einporated. and as in all 
other C.IH 1 where e\ .iporation takes 
place, cold is prudiU'ed. This pot¬ 
tery lu.uie of rhi j, couMstiiig of 
-ivty p.irts of c.ilcareous earth, 
niived wiUi ulunuiia, and a little 
periixide of iron, aud thirty six of 
-^ilicious ('urtU, mixed with n little 
alumina ; to which a quantity of 
salt t** added in the mixing. Ihe 
ViS.«(ds art* only half baked. 

ALC'ICLMY. For many ages, in 
lilmost all, ruuutrii'S w here science 
was ill aiiydegree eulUiatcd, men 
w'ere led to indulge in the absurd 
hope of being able to conyert all 
b ^ 
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the inferior motalii Into irohl and 
Btlver. The anbstance ’which whs 
to effect thi», htiH been called the 
philosopher'^ stone. There have 
also been imaginary hopes iii- 
dnlped of being able to discover a 
iiniYcrsnl naedicirie, which '^vonUL 
cure dUeuses, and confer long life 
nr imniortality. The desire <»l‘ 
wealth and of life being engaged, 
it 15 not to be w«)ndered, in the less 
enlightened ages, wlu'U so niimy 
of the properties of different kinds 
of niiitter were unknown, that ehe 
mii.t5 should eagerly pers<*vc‘re in 
the research; and hence the iin- 
portauce of alchemy, which was 
the name given to this pursuit. 
The alchemists, by perl\*rming 
every k.ind of experiuiciit th<*y 
could think of, although they f.tih d 
in tlie chief ohjert of their pursuit, 
made many disco\ cries wliich have 
been of beuetit to niunkiMd, and 
formed the basis of purer scienct* 
in more enlightened ago. In 
penifing the history of tUt' trails- 
ac'tiolis of the alchemist*, as re¬ 
corded in the works of Uojle, 
llocrhaave, and otlu r sober unruled 
men, wo meet with such e>id«*iire 
of the tran.Hinutation of the baser 
metals, tliat were it not now* 
know n by the aid of modem science 
that the matt**!’ is impos«>il/le, w'e 
Flenald hardly know on w hat ground 
to refus<‘ our belief. liven l^ird 
Hacon W'as induced to hi*ne\e in 
the of llu* success of 

alchem) ; and coiiSKh’ring how 
plausible and nutnerno** wi*re the 
pretensions of the alchemists, he, 
^pl*l’}iaps, would haid y have been 
justiliuble, w*ith lie* knowledge then 
possessed of ch«*i**iHtry, to h.ive 
maintained that success net er could 
be obtained. 

In Uie rniddb> ages tliere were 
many pretend€*r.s wlio amassi d pro 
perty by pretending to comnm 
nirate tb<‘ important N*xr«*t, and 
nobles, bishop.s, princes, and kings, 
were constantly their dupe.*. Kre* 
derick Hi. emperor of Germany, 
call^ed a ine*dal to be struek « f lh«* 
gold produ'^'ed by an al< )n*ini» al 
operation, which was perlormed in 
bi*i presence by u <|Mack of the 
name of KichtXTli.insen. Frederick 
W'as so w'ell satisfied, that he 
granted b'Ctcrs 'ii nobility to ibo 


adept, and called him up among the 
barons of Uu* holy Koinati em- 
pire by the a])propriate title of the 
Baron of Chaos. Buch a ftef was 
wortli n fortuii(\ and arrordtngly 
wherever he went, the Baron of 
Chaos met with capital success. At 
tlw court of tin* t‘lt*ctor of Mayence, 
he offered to effect a transmuta¬ 
tion, for whh‘h purpose he pro¬ 
duced a smull portion of tlie matter 
of projection, in shap<* and hUo 
like a lentil. Tlie pow'der h.id br'cn 
iiiived up with gum tragnc.iiith, for 
th(* purpose, as he said, of bind¬ 
ing It, and again the ptdit-t was 
eir.eleped in wax. Tlie elector 
was d*’-«ir<'d to put it together with 
four inmccs 4)1 iniirkNilv«*r in a 
rniciMe, wliich was atterwards ro 
viTed with rhMrc<i.iI. The elector 
and tb<* baroii then bli'W the fire, 
and at the expiration of half an 
hour, the criicihV' wo-s taken from 
tin* furnace, and tin* burnn poitnul 
out the iooIh*n go|<l. The liquid 
metnl appeared tq a bright red, ami 
the b';ron exclaimed that its touch 
Was too high'; it mii**! he lowered 
by the addiTioa of silver. TTic 
4 *leelor thr<-w in a bar of sUv4*r, 
and after a s«*cond fusion, tin* 
inrtal w.*s cast in .an ing-d, which 
was loimd >er\ purt-, but rather 
brittle. 'I'h • baton 4*iisilv jo'countccl 
for this, by saving, probably, some 
p.iriieles of tni ad.ben u to the in 
get ve.oold ; but .* iliird fusion would 
reinovi* file nilo\. 'rb'»s was done 
at tin* znint. and the gfdd tln'ti be- 
ciinn* exci*4 ibiiglv duetib-. ami the 
mint rr.i. ter told his m ri ne high¬ 
ness he had to •. er m «ii Mich film 
gold. Mouconnis fe l.s flu- storv in 
the words of fbi* <‘|ert.>r, and if ig 
«•> di'iit Ile.t both 'd tin m be|e \<.d 
tliat .1 real tran.sriiu^ation !iad taken 
pi.i. 

Ill p<‘rforming Micb 4*\* i nnn*nts, 
It was u u*-!! >1 triek to ha. e a pi<‘e«* 
of gold etndos' d in a hollow tube 
4 mploNeil to stir the mixture, and 
wifll tin* en«l St4)J*ped up With 
wax. In the prot-oss of lairriiig, 
flu* wax t'U'lfiiig, allow « d the gold 
to g4*t into tin- criieilile , and thus 
the aide im*-' Mi*‘C4 *-,i,-d in p<*r 
suadtng Ills 4lupes toat be had 
eff4*rf4-<l the purpose prop4»sed, 

John H4*nr> Muller, ori.tuiany a 
barber, tn the province ot AU.ice, 
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canto to iho court of the emperor 
Kodolpliy wlio was a xunninct^nt 
patron of occult acionciui, and »uc% 
eoeded ffo that hi* iiaU a 

patent of uolality conferri'd on 
him. -After many adv€*nturi*ii he 
went to the couH of the Duke of 
Wurt<*mber^;, at St«tt.:*nrd, to prac¬ 
tice )ii^ art, and nuereeded in p(*r- 
riiatliii(; the duke of hlN 
the traiiMnut-itimiH. The duke 
poun d the uietalc into the rruri- 
hle, ihi* doorH of the laboratory 
nere locked and cealt'd, and un 
the fulIoMiiii; montiiiR tJie amal¬ 
gam uT lead and merrury was 
fiaind richly iiupr^’piiated with i 
Anothi'r oper.ilc'n at the 
et>‘-:le of Keidlencen had the same 
cfti’ct. In till’ fird case, »uhc«sh 
M. ia obtained by iticans f»f an ac- 
coiaplic** nitn>dnc<*d in » chi*st ; 
and ill th<' .••I'ond iiwtance, thi* 
same useful auNiliary foiiinl bis 
w;n tariMULth a Hut tin* 

Imcoii vv is not nllowi’d to » lus 
honours in j>e,u «*, f(jr no\e t!u* far- 
f.nm <1 SaudivocTius rnatle h.< a]>- 
j't..i'iuce at Stiitfc-’ird. This w is 
a I’olisb nobhiuaii. b< Uexed to ]»• 
the f'reatf h| .ihdie.uisl and tnapri- 
rian f*f his ape, 1 he in.o adi pts 
were loth woiiilerfullV perpi«'\»d, 
I'.’udi belii'vim; tlu* oflii r Jjuss< ssed 
of th<‘ secret. Muller, to reln .e 
Idnisj-lf iro.u the eiob.mMssment of 
the jiresiiice of his rival, fumd 
lot*..ns to pt rsu.idi' idtu th.it th - 
duke ititt o.led to put him to tie* 
torture, in onli r to make him coii- 
fes*- his se.'iv't ; upon wld. h San 
di\opius v.ni n\v.i\ tr.un Stuti.;.ird. 
Mulhr conrriiitl to h.ive aim ar 
rested h> the w %, and conJiieai .n 

pri-mi ; iu i'e he his 

life hy the .sevii'tii'S mHiitcd on 
Idm, in onler t > m.ke him pin* up 
his secret to his faU** brother ; fi-r 
Muller hail no douht of Saiidivu- 
giu.H bi*inp in )>o.ss4'.ssion of th<- phi- 
iosopher’s tiroiu*. S.iudixopius at 
la.st liiakiiip his CM’.ipe, Mu’icr was 
aj'pr(*hi*inh'tl, cotideunna!, oiitl i-v. 
eculed ; being dn sued at his exe¬ 
cution in a g.u'imnt covered wi.h 
leal gold. 

It ii a^tonishing how many per¬ 
sons lost their all iii pors^ it of 
this vaiu science; but the ulctu- 
nsist still p(»rhe>ered, and one 
gcu .‘ration after another, trade in 
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the «atao path of felly. Tlir alchcr- 
mist w*;ei seldom induct d to pi\e 
way to disappohitinent. He again 
filled ah*Tnhjc and ;tlud<‘l; agaiu 
tiled a new mixture of Hulpbur, 
tnerrwry, and salt ; again heatetl 
his f'lrnrce ; and every 
ch.iitpe ill the appear'ii'ce of the 
materials be t'niployed, hlled hi* 
mind with intense li.'ipe, that the 
object of bis study w.is al»out to no 
accorapK'h<‘d- A n* w wft uiipc is 
still to b»* made, .md tin* scene of 
his delusive elferts only terjiinated 
with his life. 

AlA'OIUlL. Thiiitcrm is applied 
in sfrirtne.ss only to the pure spirit 

o!>t.tiu 4 ibh* ity di'tillifion and suh' 
seipjeiit r«*ctihcatiou from all liquidst 
that hav<* uiulerpfme vinous fer¬ 
mentation, and frointione but sucii 
a.s are snsi*"pti!de of it. Hut it iil 
co.ntnonl*. Used to signify this spirit 
more or les-n nnp«*rfectly freed from 
wafer, in th** statd in whieb it li» 
usii iHv met with in the shops, and 
iu which, as it v.is fir>t obtained 
from the jui'*e of the pr.ipe, it wr< 
long distinpnislied !<y the nuiiie of 
spir*r of wiiu*. At pn^seiit it i.s ex¬ 
tracted chiefly from grain or 
iuohi.-.?cs iu r.urope, and from the 
.mil * of the sugar c.ine in the West 
ludif's ; a!id in the diluted state iu 
M l.ich it comiootdy occurs iii trade, 
c institutes tiu’ h.isis of the several 
spiriti;.,us lepiors caile I bruidy, 
rum, giu, whisky, and cordials, 
howe.er \arii;u-»ly denominated or 
di.'guised. 

{"* >\e are n»»? able to rompoHud 
alculcd imtnediati'ly from its uTIR 
ni..t • c-ueeitu urs, we ha\e recourse 
t«i the pinces-i of fenni iu..tioii, by 
n hi* ti iiH principU s are first extri- 
c.iteil Iroiu till* .suhst.iuee** in wluch. 
thi'y w**re combined, and then 
united into ;i new cmnpimnd : tu 
di.stTn.it'.on, by which ihisnc'W cont- 
)>mind, the alcohol, in sc'panited in 
:i stat.' of dihitiiiQ with water, and 
coiit.iTuiu ded with essenfi.il oil ; 
and 1.1 rct'tific.ifhm, by which it id 
uh’m :te!y fn ed from th*'se. 

!t .tppc.iri to be essential to the 
feruieiit.itioti of alcohol, that the 
fer.i ciiTtug fluid should contain 
saccluivine matter, whieh is tudis- 
pt'usahie to that species of fermen¬ 
tation c.illed vin .us. In France, 
whore u grout dcul of W'iav is xuude» 
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pftrticularly at tlid romiaencenieut 
of the vintage, that is too weak to 
be a saleable couimndity, it is u 
rommon practice to subject this 
Vviue to distillutiou, iu order to draw 
oir the spirit; imd ns the esseiitial 
oil tliat rises in this process is of 
a more pleasant flavour thim that 
of malt or molasses, the French 
brandies iire preferred to any other; 
though even m the flavour of those 
there U a diflVreuce, acconitng to 
the wine from which they art* pro¬ 
duced. In the West Indies a s]>irit 
is obtained frurii the jilioi* of the 
sugar-cane, which is highly impreu- 
natodw’itb its e>seuti.il oil. and W4*U 
know'll by the name of rum. The ; 
distillers in tliis country use grain, 
or molasses, whence they distin¬ 
guish the produets by the untiu* of 
ffutlt spirits^ autl molttsst .^ spirits. 
It is said that a good spirit 

may lie extracted from ^e husks of 
goosebernes or currants, afier wine 
has been made from them. 

As the proiu>ss of malting deve- 
lopes the saccharine principle of 
pain, it would appeiur to rtuider it 
ntter for the purpose ; though it is 
the common practice to use about 
tliree parts of raw grain with one 
of malt. For this, two re.isous 
may he assigned: by using raw 
grain the expense of ouiltiug is 
saved, as w'ell as the duty on 
rnait; and the pn>cess of malting 
requires some uir«'ty of attention ; 
8in«M>, if ii bt* carried too far, part 
of th«‘ saceharine matter is lost, 
siud if it bt* stopped too soon, thm 
iSifTler win not he* w'hoU> <leve- 
loped. iii'sides, if the malt In* 
dried too quickly, or by an un¬ 
equal he.it, the spirit it yii*UU will 
be less in quantity, and uiort* un- 
p]ea.<iant iu flavour. Another ob¬ 
ject of ecouomh al consideration is, 
what grain will aflbrd the uio|it 
spirit iu proportion to its prict*, as 
W'(‘U as ti.e best in qtuUity. Burley 
appears to produce less spirit than 
wheat; and if three parts of raw 
wh(*'it be mixed with ont* of malted 


barley, the produce is said to Ik* 
particniiirly tnu*. This is the pra«% 
ticc of the distiller*! in Holland for 
producing u spirit of the /Inest 
quality ; bat iu England they am 
expressly prohibited from using 
luexe than uuo part of wheat to 
30 


two of other grain. Rye, howerer^ 
ofliirds still more spirit tlmii wheat. 

The practice with the distillers 
in Scotland, acconliiig to 1>r. t're, 
is to use one part of malted wi^ 
from four to niii4* parts of un- 
malted grain. 'This mixture yitids 
an i*qual quantity of spirit, and at 
a much cheaper rate than when 
th(* fonin*r proportions are taktni. 

Whatever be the grain <»ni- 
ployed, it may be coars»iy ground, 
ami then mixed cnreiuHy with a 
little C!»ld watiT, to pTioeni Us 
running intf» lumps; watiT about 
F. may then In* nddfd, till it 
is siithcientiy diluted ; and, lastly, 
a siitftrieiit quantity of yeast, i’he 
whole is then to In* Hlloued to 
ferment iu a covered ^cs»*rl, to 
which, hovrev»*r, the air cau have 
nrces.**. Attention must be paiil to 
the temperature ; bn* if it exceed 
770 F. the fermentation will Ik* tmi 
rspid ; if it be below tM#'-, ibr fer 
nu'utatioii wdll cimm*. The mean 
between the.He will generally Iks 
found mo.st favourable. In this 
country it is the inor<' conimoti 
practice to roash the grain as iVir 
orew'iug malt liquors, and boil the 
1 W'urt. But in whichever way it bo 

f >r<’par(*d, or if tin* uus/t, »«* the 
iquor intended for di.stilUtioti is 
called, be made from mola.**.**!'** and 
w'liter, dm* a(f«‘ii!ion must be paid 
to the fernientarioii,tiiat it be con 
tiuu(*d till tin* liquor grow.s hue, 
and pungent to the t.iste, which 
will geuerully la* ulsiiit the third 
day, but U(»t 1*0 long as to per¬ 
mit the acvieus hTiiii'Utatnni to 
commence. 

ill this state the wa.sh is to Ik* 

( omraitted to tin* .still, of which, tu- 
cliutiug tin* head, it should o*-vupy 
at least tlire<* tourtlen ; aiul du- 
tilled W'itli a geiitb* In' it as long ax 
any spirit conu's over, which will 
Ik* till about half the wash is cou- 
Ktniied. The more slowly the dis- 
tiliatiou U conducted, the l4*hs will 
tb(* pnniuct be cmitaintuaU’d with 
essential oil, and the b'ss danger 
w’ill there be of empyri*uma. V 
grc.it saving of tinn* and fuel, bow- 
4*1 er, may he obtaiiual by making 
tin* stiil Very broad and shallow', 
and contriving a free exit for the 
steam. Fornit^rly, when the excise 
wag IvTiv'd ou the aiic ol thg sUU 
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and time of working it, Ihi* prac¬ 
tice w.t* carried to such a pitch iu 
Scotland, that a still meiisuriiiB 13 
f’slloiis, iintl cotiUiiiiiiK Id gallons 
of wa:.ii, hiiB Ipccii charecd and 
wor..ccl no less than four hundred 
and eighty times in the spare of 
twentv four hours. This would be 
iucre>.'ih1e. were it not «-stal>lished 
by nniiin-stioinible eviilence. 

The first product, technically 
termed fox’ x in;, is again to be 
sulijected to distillation, the latter 
portions of what conies over, called 
J'tiints, being set apart to put into 
"the wash stiil at some future ope¬ 
ration. Tims .a large portion of 
tile watery part is left behind. 
This MTond product, termed raw 
syirttf hf‘iiig distilled ug.tin, is 
calli-d rrt'tifird sjtirit. It is calcu¬ 
lated, tliat a hundred g.allons of 
in.alt or corn w;tsh, will not pro- 
dnc<‘ aboie twenty of spirit, con- 
taiiiing tlO paits of alcohol to 30 of 
water ; the .s.inie of l ider wa.sh, IS 
gallons ; and of ninl.isses wash, ‘ii 
g.tlloiis. The mo.st spirituous w'iiu's 
of France, fliose of lailigliedoc, 
Uuienne, and llousillon, yield, ac¬ 
cording to t'hapta], from VO to ‘25 
gallons of cicelleiit brandy from 
100; but tho.se of Burgundy and 
Chanipagne much less. Brisk 
wines, i-ontuining much c.irhoiiir 
ai‘id, from the fcriiimitaUon liaiiiig 
been stopp<-d at an early period, 
yield the least spint. 

The spirit thus obtained ought 
to be colourless, and free from any 
disagree.ible flavour; and in this 
state it is fittest for phariuaceii- 
tical purposes, or tin- extraction 
of tiiictiirt‘.s. But for ordinary s.ile 
sometliing more is required. The 
lirandy of France, whii li is most iu 
esteem here, though perlectly eo- 
iouriess v/hen lirst made, and 
often preserved .so for use in that 
country, by being ki-pt in glass or 
stone bottles, is put into lu-w oak 
casks for exportation, whence it 
soon nequires an amber colour, a 
jieeiiliar flavour, and something 
like un unetuosity of rnnsistcuce. 
As it is not only prized for these 
<{uulitJ<>s, hnt they are conimonly 
dei'med essential to it, the English 
distiller imitates, by design, these 
accidental qualities. The most ob- 
Tioua laid natural luetltod «f doing 
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this, wotild be by impregnating a 
pure spirit with the extractire, 
resinou-s, and colouring matter of 
oak shavings; hut other modes 
have been contrived. The dulci- 
flud spirit of nitre, as it is called, 
is commonly used to give the 
flavour; and catechu, or burnt 
sugar, to impart the desired colour. 
A French writer has recommended 
tbre<‘ ounces and a half of tinely 
powdered charcoal, luid four ounces 
and a half of ground rice, to be 
digested for a fortnight iu a quart 
of malt spirit. 

Tlie fliiest gin is said to be made 
in Holland, from a spirit drawn 
from wheat, mixed ivith a third or 
fourth part of malted barley, and 
twice reetilied over juniper berries; 
but in general, rye meal is used 
instead of wheat. They pay so 
much regard to the water em- 
pluyed, Uiat many send vessels to 
fetch it on purpose, from the 
Meuse ; but all use the softest and 
clcarc't river w.itcr they ciui get. 
Ill England it is the common prac- 
tice to add oil of turpentine, in the 
proporUon of two ounces to ten 
gallons of raw spirit, with three 
handfuls of bay salt, and draw off 
till the faints begin to rise. 

But corn or niolaa-ies spirit is 
i flavourjvl likewise by a v.iri<‘ty of 
! aromatics, with or without sugar, 
to please ditrerent palatc.s ; all of 
which are ineludetl under the ge¬ 
neral technical term of ci»xipc>««(i» 
or cordUits. 

tlllicr articles have been em¬ 
ployed, though not geneiully, fot 
th<‘ f.ibricati<in of spirit, as t.irr.its 
and potatoes; and we art- lately 
informed by Professor I’roiisf, that 
from the fruit of the carrot tree ho 
has obtained good brandy iu the 
proportion of a pint Irum five 
pounds of the dried fruit. 

Tlie spirits distilled from diffe¬ 
rent fermented liquor.s differ in 
their flavour: for peculiar odorous 
matter, or volatile oils, rise in most 
eases with the alrohol. The spirit 
from malt usually has an empyreu- 
inatic taste like that of the oil, for¬ 
med by the distillation of vegetable 
substances. The best brandies 
seem to owe their flavour to a 
peeuUar oily matter, formed pro¬ 
bably by tbtt action of th« tartario 
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acid on aloobol; and mm derivon 
its churtictoristic tuste from a prin¬ 
ciple in tile sugar raiie. All the 
common spiritH may b(‘ d<‘priv«*d 
of their pcK'.nliar rtavmir by repeat¬ 
edly digesting them with a mix¬ 
ture of well burnt charcoal and 
quieWime ; they then adbnl pure 
lilcohnl by distillation. Tue cognac 
brandies contain A'epetable prussic 
acid, and their flavour may be imi¬ 
tated by adding to a solution of 
alcohol iu w.itiT of the same 
strengt?i» a few drops of the ethe¬ 
real oil of wine produced during 
the formation of ether, and a sitrii- 
liar quantity of v<’gelabh* pru-**ir 
arid, procured from lannd leaies or 
uny bitter kernels. 

To oht.tin pure alcohol, diJFerent 
processes hnie been recoTiimeiul- 
ed ; but the purest rectifi<»d spirit 
obtained as aboie described, btdrig 
that which is h*ast contaTiiinated 
with foreign matter, should be em¬ 
ployed. Rouelle recomniends to 
draw off half the spirit in a water 
batli; to rectify this twice more, 
drawing off two-thirds <*ach time ; 
to add water to this alcohnh which 
will t’lm it milky by separating 
the esr.ential oil rmnainiiig in it; 
to distil the spirit from this water ; 
and finally r<*ctify it by oue more 
distillation. 

IJamne sets apart the first run 
ning, wUeu about a fourth is come 
over, and continues the distilla¬ 
tion rill he has drawm eff about ;is 
vniK'h more, or till the litpior runs 
uiillcy. I.jsf running lie 

puts into tbe st’l! again, untl mixes 
the first half of >. hat comes tner 
with the precedin': first product. 
This process is agaei repeat«*d, 
and ail the first pr<Mi;ictH being 
mixed tog,*ther, are distilled afresh. 
■When about half the liquor is 
come o^er, this is to be set apart 
as pure alcohol. 

Alcohol in this state, however, js 
not so pure os vhen, to use tin* 
bijigu.'ige of the old ehemijsts. it has 
lu-en tirphh'Xnwtvti^ or sti l furth<‘r 
ffiU’d from v.Mter, hv nieiins (if some 
alWaliue Halt. Iloerhaine rerom- 
mewded, for this piirposi*, the mu¬ 
riate of set!a, depriverl of it.4 water 
of rr> fillixatioii by heat, and 
adderl hot To the spirit. But tin* 
iflbcarhonnte of potash is prefer- 
32 


able. About m third of the urcight 
of the alcohol should b<» added to it 
in a glass v<*ss 4 d, welt shaken, and 
then Mffli'rert to suliside. 'I'he salt 
wilt bc‘ moistenc'd by the w'ster ab- 
sorhc'd fr(>m the alcohol ; which 
lunng decanted, more of the salt ia 
to btj added, and this is to bo cofi- 
tinned till the salt falls drv to the 
bottom (»i the MU >el. The alcohol 
in tint state will be red.deued hv s 
portion of the pure pota.-h, which 
it will hold in solution, fr<«iii which 
it niu.sf b(‘ freed hv «ii'«rilbjf'f>n in a 
writer bafh. Drv lu.in.i;** of lime 
ijiav he HuhHfitu*-d udvanfa'o-ously 
for the nUall. 

As ab nfi.d is much lighter tlirn 
Its sj ••c.fj gr ivitx isi*dopt4»d 
as tue te-!t ol it-* pnntv. Fourernv 
r in'*ider< it as rertihe I to the 
hi.'hest point v'n-!! its sperific 
grHvifv IS th .t of water being 

1,000; and peril.(!.>» thin i** ne.-^rlv 
as f.ir as ran be r irri« d bv the 
proce-iH ot lion- tie or IhittUK 
simplv. Mr. Hr^rn.s (oiuui the first 
I nwa««ure Ihit r.-rtie oi<*r from 
I ttveiitv of f-pird at to be 
at tbe temperature oi 71-’ F. Sir 
{‘harles iSbigueli. b> the atldifoin 
of alkali, hreughf it to ol.'l, at (JOO 
F. FhanMn-r professe'< to have re 
diiced it to yi*»' ; btit he gives 
as thi* spectfir gr.vv !iy of 
water. Lovviiz H^^e^f•<. that he has 
obtained it ut 701. by adding ns 
miicli alkali as m^ailv to aloorh 
the spirit ; but the temper, lure 
1.1 not indM'Hteil. In tin* sht:ps it 
i-i about Hrt.’i or hto ; aecnrdnig 
to the Loiidiiii t'oliege it shonld be 
M.'i. 

It is bv no m«*:in<* .an easv under¬ 
taking to deterniine tbf‘ strength 
or ndativi* value of spirit-i, ♦•veil 
with sulhcient tte«uir;o v for I’oiii- 
merei kl purposes. The following 
reijm-ites iiiU'^t be obtaiie-d ludore 
this ran hi* Modi doiit* : thr' specific 
gravity of h r«»rtairi numlu^rof mix. 
turn's of alcohol and watt'r inu.st 
1 m‘ tstkeii so near <‘a('h other, as 
thet the intomiodiate .specific gra¬ 
vities may not perceptihh differ 
from thosk* disiuced from tii(> ' iip- 
position of ii mere mixture of the 
fluids ; the expatiHion.s or vnrM- 
tioiis of sperdic gravitv in tlie?e 
mixtures must Im* d dermitt<*d at 
dillercnt teinpcraturus; souu; easy 
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method most he contrived of deter- a»c€*rtam the fjtiAntity and law re- 
mining the pre«enre and quantity faulting from tlio mutnal pcuctxa- 
of ifancbarme or ohtaj^inonfl niattc^r tion of water and spirit* 
which the iipint may hold in hoIu- All bodies in geni^ral expand by 
tinn, and the of such solu- Intat ; hut the quantity of this ex- 

tion on the iperific gravity; and panshni, m well as the law of its 
lastly, the Hpecih'* gravity of the progression, is probably not the 
iluid must be asci^rtaiucrd by a pro- sunK* iu iiny two substances, lu 
per tloating iustrument. with a water and spirit they are remark.- 
graduated or s**t <if weights ; ably difl*erf‘nt. The whole expan- 

or, which nia> h«* more cunvouieiit, .sion of pure, spirit from 30« to 
with both. lOU^ of rnbreniieit's thcrmomc^ter 

The .strrngtli of brandies in com* is not less than I *i5th of its whole 
merre is judged bv the phial, or by bulk at ; where.'is that of w«tt*r, 
hunittig. T)m‘ phial protif coiisi.-ts in the same interval, is only 
in :;gitattng the tpirit in a hotth*, l-145th of its bulk, llu* laws of 
aufl oliserving the form and mag- their expansion art* still more dif- 
of thi* huhbl. s that colh ct fen nt than the quantities. If th« 
louiid the edge of the liquor, exp:iusi<m of quicksilver be, as 
teehiiicaliy f<*riiied the /avid, wliich iistial, taken for the standard, (our 
ore Iniger the stronger the spirit, thermometers being constructed 
'Ihese probably tU-pend <i7i the so. with Uiat fluid) llie expansion of 
lutioii Id rt'siuoui matter from tlie spirit is, indeed, progressively in- 
e.ij-k, w lerb is t.»k« n up mi greater *Teu*ing W'ith respect to that 
qiitiiifitit s, 1 )m' stronger the spirit. staudarJ, hut not much so wiUiin 
It \H iK't hoaoer, to pro- the above-meuiioned interval; 

i’u* e this .ippenriiiicf' hv various while water kept from freezing to 
Mii;j*)le addilujus to weak sjont. licr-, w Inch may cJisily be done, will 
'ioe proof hv hurnmg is also tVIla ob'-iilutidy contract as it U heated 
eii)ii.-. ; hoi an<e tin* M.Mti.itude of for ten or more di'griu^s, that is, to 
Ibinu'. and qii tntiiv of ri sidui^ -lOO «r 42^ of the thermometer, and 
ill fh»* same spirit, vary gn-.tlly W'ill then l.egiu to expand as its 
wifh the hinn <*f th** vessel it is heat is augmented, at first ^lowIy, 
bo:re <l ill. It tie- \essel he kept and afterward gradU'iUy more ni 
c»'ol, or sein'r- d to h' come hot, if pi<il>. *-0 :ts to observe upon the 
it III* tieepi • < r e'..*ilMv.*<-r, the re- whoh* a very iiirrejii-iiig progri'S- 
hnlt> Will n t he the same 1*1 <Me|i sion. Now, mixtures <'f tliese two 
ea-^e. Il d’o*. not follow, h»'w«*M'r. suhstaiire** will, may bi* sup- 
iMit that i :,uiebu Hirers and others poseil, .ipproach to the less or tlio 
may in 10 .my in»t.Mn’es reeeMi’ gr**.iter ol the.-e progresMojjsAbc- 
cmeultr.iM •' mieniMfioTi ftt>x,i eording as they are cornpowiided of 
there MgiM, ill eireniustaiires more ^pi^it 01 im-re w-.ii<r, while 
exartiv alike, .sml in the ecoii>e tlieir total t-xpaU'-iuU w lil h'e'" 
oj ojM iai loijs w Uer< ;n it woah<|»f {.reafer, lu'corJuig as more spirit 
iMcomeuieiit m ie«Lr eontiini inters into their ci/ii.po.iirion ; Imt 
uHy to e\p« riiiieids of spot ihe the eMw't quanttt> ut the expau- 
gravitv. s.on, as well a-» law ol the pro- 

’J lie in:] orianre <if this object, as ;:r< in all of th<'m, ca.n bo 

well for the piuqx'Si s of reieiiue deUrunued on)> by trials. These 
as of conitueii e, induced the vei re, thi refere. the two «‘tlier pnii- 
liriti.sh gm era:;,eul to emplo> Dr. iipd i.hjei to he asceitoji*; d i.y 
llhigdeii, i.oH ,*Nir t'hy:rh.-», to in exp. nu.ent. 

Mitute i'. verv ana aceur.de 1 ue pirsen <ii£t:u'ed to make 

serit‘s of experimeet *. TIu-hi- te.ay tlu evperr.oc'iifs w in Dr. DoU- 
he rou.si<U’r''<l a-' foiobtiiu nr.u n- fia-s, a.i ing< sioais Swi^.s pe.nih‘- 
sults ; lor whielt re-t.'on, 1 shall i i.in, then in l.eii'uri. v.hu In, 1 

giv<* a Huii’.ni ’i v (d ihein in tins o. tingui hod bin:;-* It b> several 

plaee. froui the IMiiU sophx diTrum - pabheali'.ns on i hi luical j tibjecls. 
uoUini.s for .ij, he cou'd not comenimtsy get 

1 he fir* t to wUirU the ix* the qiuiutiTN ol spir.t he wauled 

perixm*i;t.i vvtre directed wus to bgtiter than at iK""-i*.,he tixid 
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tipon Uus atrenstb aa the atandord 
lor alcohol. 

Those experimrnts of Dr. Doll- 
fius wore repoatod by Mr. Gilpin, 
clerk, of the Ko^-al Society ; and as 
the deductions in this account will 
be taken chiefly from that lust set 
of experiments, it is proper here 
to describe minutely the method 
observed !)>• Mr. Gilpin in his ope¬ 
ration. Tliis naturally resolves it¬ 
self into two parts t the way of 
tnakine the mixtures, aud the 
Way of ascertaining their speciiic 
graviU'. 

I. 1110 mixtures were made hy 
Wi-ight, as the only accurate 
method of fixiug the proportions. 
In fluids of such very unequal ex- 
pansious by heat as water and 
alcohol, if measures hud Ix'en em- 
ployed, increasing or decreasing 
In regular proportions to each 
other, Uk- proportions of the musses 
would have bi eu sensibly irre¬ 
gular : now the latter was the 
object in view, namely, to den-r- 
minu the real i|iiuutity of spirit in 
any giwui mixture, ahstr.ieting 
the consideration of its tempera¬ 
ture. Besides, if thu proportions 
had been taken by iiiea.sure, a dif 
fereut mixture shutdd have been 
made at <-very different degree of 
heat. But the principal cousider- 
afioii was. that with .a very nice 
balance, such as vv.ts employed cm 
this oc<-asion, quantities ran be 
determined to much greati'r exact- 
nuju by n eight than by any prac. 
ticable nay of measurement. The 
proportions vs-ere, therefore, always 
itiken by weight. \ phial being 
provided of suci. a si/.e as that it 
should be nearly full with the mix 
tnre, was made perfectly clean 
and dry, and bt ing counterpuiM-d, 
as much uf the pure spirit as ap 
pearl’d ueri'Ssary was poured into 
it. The weight of (his spirit was 
then ascertained, and tlie weight 
of distilled water required to make 
a mixture of the iuteuded proper- 
tiun.s v.'as calculated, 'lliis quantity' 
of water was then added, with ail 
the necessary rare, the la.st por 
tiuns being put in by means of a 
vvell-kuowii iustninieiif, wbicli is 
composed of a smalj dish, termi 
lialiiig in a tube, drawn to a (iue 
point; thu top of the dish being 


rorored vitb th« thumb, the liqnor 
in it is prevented from running 
out througb the tube by tb<’ prna- 
suro of the atmosphere, but in¬ 
stantly begins to issue by drops, 
or a very small stream, upon rais¬ 
ing the thumb. ater lieing thus 
introduced into the phial, till it ex¬ 
actly counterpoised the Weight, 
wliich having been previou.sly com¬ 
puted, was put into the opposite 
scale, the phial was .shaken, imd 
then well stopped with its glass 
stopple, over which Icsthi’r was 
tied very tight, to prevent evnpo 
ration. No mixture was used till 
it had remained in the ptiial at 
least .1 month, for the full penetra 
tion to have taken place; and it 
was always well shaken before it 
was ponred out to hare its specific 
gr,vvity tried. 

tl. There are two cotnmon methods 
of taking tlie specific gravity of 
fluids; ouc, hy liudiiig the weight 
which a solid hixly loses hy being 
iiiinierscd in them ; the other, by 
filling a couveuieiit vessel with 
them, and ascertaining the in- 
eri’a.ni of weight it acquires, in 
both cases a standard must have 
been previou.»1y t.ikeii, which is 
usually dUtilled water ; namely, in 
the first luetliod, by finding the 
Weight lost hy the solid body in 
the water; and in the second 
metliixl, the w i-ight of the vessel 
filled with water. The l-vtter 
W. 1 S preferred, fi» the following 
reasons :— 

MTieil a ball of glass, wliirh is 
the properest kind of sul-d butlv. is 
Weighed in any spirituous or watery 
fluid, the adhesion of the fluid ue 
ca.sious sonic inaciuracv, and rcii 
di rs llio hal.incc comp ir.ilivi'ly 
I’luggisti. To what dcgri i lUi- 
elleit proceeds i.s uuecrt .1111 ; hut 
friiiii some expi-rino-nts marie l«v 
Mr. (bIpin, with that 1 ieu , if ,ip 
pi-'.irs to he very neiisihji. .Mur.- 
ever, in this niethoil .t large sur 
faee must la* i*X|»ie*ed to the air 
diinitg tile operation uf weiglinig, 
which, e.-.pei:i,il1y in tin* highi-r 
temperatures, would vnu' oce.isioii 
to such iiii ev .ipor.ilioii ns to alter 
essentially the stiiiigtli of tlo' mix 
tun'. It seemed, also, .es if the 
temperature of the fluid under 
trial could bu detcrniiued more uv 
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Actiy iq tlie mctliod of filling a 
than in tlu; other: for the 
fluid cannot well be atirrcd while 
thr bull to bo weighed remainii ini- 
nier»ed in it; and aa Home time 
tnUHt nercHHarily he Kpent in the 
weighing, the change of heat 
whicli tak«» place during that 
period, will be unequal through 
the inaHH, and may occasion a aen- 
aihle error. It ia true, on the 
other hand, that in the method of 
filling a vcHHi'l, the teniperatun- 
could not he aHcertained with the 
utmoiit precixioit, hecauae the neck 
of the si'RKel employed, containing 
aliout ten grains, was idled up to 
the mark wiih spirit not exactly 
of the same temperature, as w-ill 
he explained presently : but this 
error, it is siippos*-d, would by no 
liieans ei|Ual the other, and thr 
utmost quantity of it may he esti¬ 
mated >ery ne.irly. l-inally. it 
was inueh easier to bring the fluid 
to any given temperature! when it 
was in a vessel to he weighed, than 
when it was to have a solid body 
weiglu'd ill it; bv'eauso in the 
fonm-r case, tin- qu.-inttty was 
smaller, and the vessel containing 
it more manageable, being readily 
heated with the hand or wiinu 
wateT, and eooU’d with cold wafer: 
and (he very rircunistunce, that so | 
niiieh of the fluid was not required, 
proved a ninterial eonvenieiice. 
The partiriilar disadvantage in the 
method of weighing in a vessel, is 
the flifliciilty of filling it with ex¬ 
treme accuracy ; liut wlicn tin- 
vessel is judiciously and neatly 
marked, the error of filling will, 
witli due care, he •■xceediugly nn- 
iiiite. se\er;d repetitious of 

the same experiments, Mr. (iilpiii 
seemed to bring it within the 
l-l9.IM)llth part of the whole vvi-ight. 

'llie above mentioned considera- 1 
tions iuiiue<>d l>r. lllagileii, ns well 
as Uie gentlemen employed in the 
experiments, to give the prefer 
enee to weighing the fluid itself; 
and that was accordingly the 
method practised both by llr. 
Uollfuss told Mr. Ctlpui in their 
operatiiins. 

The vessel chosen n.s most cou- 
renient for the purpose, was a 
hollow glass hall, terinuiating in a 
neck, of small boro. That w hich Dr., 
35 
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Dollfius used, held SfiM graios of 
distilled water ; but as the balanco 
was so extremely accurate, it was 
thought expedient, upon Mr. Gil¬ 
pin’s repetition of the experiments, 
to use one of only X,0n5 grains 
capacity, ns admitting the lieat of 
any fluid contained in it to he more 
nicely detemiiniHl. Tlic hall of 
this vessel, which may be called 
the weighing liutUe, measured 
about 2.H inches in diameter, and 
was spherical, except a slight flat¬ 
tening on the part opposite to the 
nc!t-k, wliich served us a bottom for 
it to stand upon. Its neck was 
formed of a portion of a l>aroiuet<>r 
tube, .‘35 of an inch in bore, and 
about inch long ; it was perfertly 
cylindrical, and, on its outside, 
very near the middle of its length, 
a fine circle or ring was cut round 
it with a diamond, as the mark to 
which it was to la- filled with the 
liquor. 'Ihis mark w.is in.ide by 
fixing the bottle in a latlie, ana 
turning it round wiUi great care, 
in contact with the diamond. The 
glass of tliis Imtth' was not very 
thick ; it weighed fllfl grains, and 
with its silver cap 

When the specific gravity of any 
liquor was to he takaii by iiienns of 
this bottle, the liquor vv.is first 
brought nearly to the required 
temperature, and the liottlc vva* 
filled with it up to Uie beginning 
of the neck only, that there might 
be room for shaking it. A very 
fiin* and seiisibU' thermometer was 
then passed througli the neck of 
the buttle into tli(> ront:iined 
liquor, which showed whether it 
w.iB above or below the intended 
teiiivK ratiire. In the former case 
the bottle was hrourht into colder 
air, or i-ven plunged for a moment 
into cold water; the thermometer 
in the tni-an lime, being frequently 
put into the contained liq-ior, till 
it was found to sink to the right 
point. Ill like manner, when tho 
liquor w.is too cold, the luittle was 
hroiight into warmer air, immersed 
in warm water, or more commonly 
held between the hands, til! upon 
repe.ited trials with the thormo- 
iiii ter, the just temperature was 
found. It will be uinl(!ratoo<l, that 
during the roursti of this heating 
or cooling, the bottle was very tea- 
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ftbakon between each im- 
Ync^rsion of tbe tliemiometer ; and 
the top of the neck wa# kept co- 
ver<‘d, either with the finjrer, or n 
silver cap made on purpose, as coii> 
stantly as possible. Hot water 
was used to raise the t(*mperatiire 
ouly ill heats of 80^ and tipwanls. 
inferior heats bi'iuf; obtained by 
applying the hands to the bottle : 
wheu the hot water was employed, 
the ball of the bottle w'as plunged 
into it, and again quickly lifted 
out, witb the necessary shaking 
interposed, ns often as was neces¬ 
sary for communicating the re¬ 
quired heat to the liquor; but care 
was taken to wipe the hottli" dry’ 
after each immersion, b4’fore it was 
abaken, lest any adhering moisture 
might, by accident, get into it. 
Tlie liquor having by tJn*se means 
been brought to the lU'sired teni 
perature, tb<‘ next operation was 
to fill up the bottle «‘xactly to the 
mark upon tbe neck, which was 
done with some of th«’ same liquor, 
by means of a glass funnel m ith a 
very small bore. Mr. Gilpin en¬ 
deavoured to get that portion of 
the liquor which was employed for 
this purpose, pretty nearly to tbe 
temperature of the liquor con¬ 
tained ill tbe bottl«‘ ; but as the 
whole quantity to be added iifM-r 
exceeded ten grains, a ditference 
of ten degrees hi tbe heat of that 
small quantity, which is more than 
it ever amounted to, would hu\e 
m'casioued an error of only 1 .'Ufth 
of a di’gree in the temperature of 
the mass. Knough of the liquor 
was put iu to fill the neck rotlu-r 
hbovi: tbe iiuijL, and tin* super¬ 
fluous quantity .vas then uhsorhed 
to great nicety, hv bringing into 
contact with it the tine point of ti 
small roll of blotting ).ap< r. As 
the suH'uce of tin* liquor in the 
neck would he always concave, the 
bottom or centre «j 1 thi.-^ eatir:i>»tv 
was the part made toroiru ide uith 
tbe mark round the glass ; niid in 
Tiewiiig it, care was taken, fh.il 
the near and opj>osit4‘ si<h s of the 
murk should app<’ar exarlly in the 
same line, by which means all 
paraihix was avoided. N .silver 
cap, which fitted tigiit, was thin 
put upon the neck, to pri’vi'ut e^a 
poratiou ; aud the whole apparatus 
3d 


was in that «tat« laid in the scale 
of tht! balonee, to lx* weighed with 
all tlio exactness possible. 

Tbe spirit employed by Mr. Cil- 

f iin was furnished to him by l>r. 

lollfuss, under w’hose iiispectior 
it hud b^D ri*ctifleti from rum sup- 
plic*d by goveriiniont. Its specific 
gravity, at dO dc*p'res of heat, was 
.H25I4. It was nrst weighed pure, 
in the iilmvc metitioued bottle, at 
every five degnu-s of heat, Iront 3® 
to loo inclusively. Then mixture's 
were formed of it, aud distilled 
wat«‘r, in every proportion, from 
1 of the water to equal parts 

; of water ami spirit; the quantity 
of water added being successively 
augweuted, in the proportion of 
hie grains to one hundred of 
the spirit; and these mixtures 
W'ere also weighed iti (he bottle, 
like thi* pure spirit, at every 6\e 
di’grees of lu'iit. Tlie iiuntbers 
hence resulting are delivered in 
till’ followmg laide ; where Uie first 
eolumn show s the degrees of heat ; 
the second givf*s the weight of lh<* 
pun* spirit contained in the bottle 
at those dilleri'nt dcgrei-s ; iIm* 
third giv’cs th<* w'eight of a mix¬ 
ture in the |)ri>p<irCions of loo p«irls 
by weight of that spirit to 5 of 
water, and so on successnety fdi 
the water is to the spirit as UO 
to 5. 'lliey are llie mean «d three 
several experitiii'iits at h’.tst, as 
Mr. tfilpin always hUid undwi'igh 
ed the Lottie o>er again that ntuii 
In-r of times, iJ not ofiener. Th*- 
heat w jis taken at the vm ndegrei*. 
us slniw n by the Un rmometi r, 
w'lthout any allowance in the hrst 
lOHtaiici’, Ih'C.iuso the coiiicidence 
of the iiu’rcury w itii a diiisiou «.iii 
be perceived more accurstidy than 
any iraclhm can bi* estiin.itid ; and 
the errors of the ttu nnomt*fers, if 
.Illy, It was supposed would Im* l**ss 
upiHi tin* graii4l ihiisioiis of .1 de 
grees than in any others. It must 
hi' ohseri e<l, that Mr. (»4lpui us<d 
tin* saiiM* mixture throughout all 
toe <iifrerent teinperntures, heating 
It up from 30° to |1HI° ; Inuice some* 
siiidJi error ill it.s strength may have 
Ifeeti (TTC.asioned in the higher de* 
gr<e<«, by more spirit evaporating 
than water: but this, it islM’lieved, 
must have been tntlmg, and greater 
lucouv vuicsice would probably havo 
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rounltpil from interpo«ing a frcali 

ujixturc. 

The prrriiM* npecific ffrarity of the 
jnxro spirit otiiployttd waa .82514; 
but to avoid an inronvenunit frar- 
tion^ it ta taken, in t onatrurtiiiR 
llie tid)to of ap*M*iiic p*4i\iticH, uh 
. h?5 only, a pruportioiial cleUuctinn 
bi'iiig made fruiu nit the other uuiu 


hero. Thu# tlic following table 
give# the true #pocitie gravity at 
the ditlerent degroen of heat, of a 
pure rectified spirit, the specific 
gravity <»f which at fie® is .825, toge¬ 
ther with tiie Hpeeifie prr.tviiies of 
dill'ereat mixiuri*# of it w ith water, 
at diJlcreiit temperatureH, 


Jlt'til tKptci/ic iiravUhs ^ the different Temperatures* 
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Pr<»m tliiK tablf*, U'hcn thr Rprrifir 
gravitv Hfiy npintiioti.H li(|unr in 
it will hi* 1 ‘aAV to fmd 
th<' 'pumtity of nTtifi«*d apirit «f 
t1i*‘ al*<»\4'-ui<*sitioii(?dsiiitulnrcl,t'on 
tniiki-U in any |ri>4*ii quantity of it, 
<.'it»u*r by Wfi^t or tni'amm'. 

Ur. niafrdi^ fionidiKil’ix thin p.irt 
of tbi* rc'portpHth <»b»4*rviii|!:, tlmt 
;*« thi‘ wi-n* niadr with 

purr spirit and wati r. If anyrxtra 
ui'uuH hubatancr^ arc <'oritaiu«Hl in 
the* liquor to b€ tried. tUg »POcilic 
ad 


irra%'ltv in thr faMr« will not rivi* 
«*xat lly thi* pmnortiaaii* of v.iirr 
and Kpirit in it. Tin* 
likrly to 1 m* found iu apirituouw li- 
quom, wIm’IM* no fritiid i« nu^pt^i tod, 
art* I'lwnttiAl uiU. •oiiu*titii4*ft c*iii- 
pxrrumMtu'. miM'ilHRinoiM or «*x 
tr.M'lirr and pfrhnpn JwmH* 

loux'harior iiiatt«*r. ilu* of 

in fh<' ruunM^of tradi*. 
to Ih* hardly mirh lu wuitid ho 
worth tin* roRuia^iuor of tin* rx« !•«*• 
uor could it ganily be rtxtttct^ to 
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crrtftin Bsurntinl and em- 

pyreunmtic oils aru uf^atly of tlio 
0 Ani<‘ sprriAc cruvity as spiriti in 
geiifral rathrr liphtiT, and thert*- 
foro, notwitliKtaiidintr tho vnutual 
pfmctrHtioti^ wiU probably make 
little chanpe in the spn-ihr gravity 
of any spintutnta li<{iioiir in which 
they are diRHolved. I’he oth<T aub* 
stanrt'H are all lieavi< r than spirit; 
the aperitic prnvit\ of coiiinjou gum 
Ix'iiig l.4H‘2, Hiid of Mignr l.hOtb :ir- 
ef»rdtng to llie tahiO'^of M. lirtsMOu. 
71ie <*flert oftln-m therelVire uill he 
to make apiritnoii.H li<jnors appear 
h‘Hft strong than ihev really are. 
All iih'it \v;.H oiire enti rl.iin«‘il ol 
«'n(lca> ouriiig to fhteniiiiie thi** 
tmut4‘r with tioine pri-ri^i)]n ; and 
arcortiitigl^ Dr. |)t*llliif*.H ei apor;:t<‘d 
1000 gnutiH of hr.iiidy, and tlo’ Maine 
<|Utiii(}ty of ruin, to 4lr>iu>M'i; the 
iornier i(*ft it n'Htdinim ot40 ^raiii'i, 
the latter oiiD ol s.J ;»ra}e**. ’flu* *10 
grains of ri‘>iitnniii troin the hr.tii 
dv, diMHohi'cl again in a mixture of 
lUii fif spirit, uith 5»» of w.ittr. in 
creaMeil It** Mpeeitir cr.iMty .(KMMI ; 
lielire the e.Mect «»t this exrr.*i.«>ou< 
ni:itt**r upon the .h| 14 « itie jravix of 
the hraiulv rimtainiiig it, vt«uthl he 
to iurreaM* fh<* lilth <U‘4‘iTnal hv six 
nearly. < qoal to u hat >roiild iiidii'ate 
in the ahove mentjoniMl mixture, 
about one .•«e\eiith ot .1 grain r«t 
xtater more Ilian the truth, lo DW 
of spirit ; a ipiantitv initrh too 
nuTiute lor the eousideratioii of 
government. 

\ <*r\ little praefi**e vt ill «'iiable to 
ascertain, Math the help of th<* 
above tabh*.s. tin' «pianti(> of spirit 
ill any inixtiirt*. It is tu'ees.^.nv 
Jirst to ascertain the sp4>i ihc gra- 
Tity, Ht'eordiiig to the usual rules 
tor that purpose, and then hy the 
tluraiiuiieter ohst'i’se what i.s the 
<ein|;iT.iture. lad us suppose that 
the speeitie gravity is louiid t«i he 
hitt, and the temperature 5t>^> of 
Fahrenheit, hv searehiiig in the 
table, in the linc.s horixoiitivl witii 
5t»'\ we will stMiii tiud ‘h’iOAl, W’hhdi 
IS directly umler ItMl gr.tiiis of spirit 
to 75 grants of water, lii the sup¬ 
posed mixture. therefore, there are 
lour parts spirit .nid three wjiti'r. 
l/ft ns suppose the sp.Tilic gr.ivitv 
to bi*m6, and the U'luperafiire 
,by sesrehiug in the liorixmitnl liiu*ci 
«ipposit<> to 700 , wc tiud ‘WIJW! di¬ 


rectly under C5 grainB of spirit to 

100 or wattfT. 

In taking the excise of liqnom, 
lUe in inadtf of an instrument railed 
the hydrometer. 

Tlif most remarkable rharacteria- 
tic property of alcohol, is its solu¬ 
bility or conibiiiation in all propor¬ 
tions with water ; a property pos¬ 
sessed by no other combustible 
siibstariee, except the acetic spirit 
obtained by distilling the dry ace¬ 
tates. When it is burned in a 
t himney which conirnunirates with 
the worm-pipi* of a distilling appa¬ 
ratus, the product, which is ron- 
dv'iisi'd, is found to consist of 
w.'ib'c, wdiich exceeds the spirit in 
wadpht about on€*-**iglith part ; or 
more accurately, I 0 O parts of alco¬ 
hol, by cotiibustioii. yield 130 of 
water, if alcohol bt* burned in 
<’lo‘*eil vessels wdth vital air, the 
proiiiiet is found to be w*ater and 
cjirbottic at'id. hencf' it is in- 
b rreil that alcohol consists of liy- 
drngt n. united either to c;»r!»onic 
ai'i.l <»r its acuUbable base ; end that 
t!i<* oxygen uniting on the one part 
With the hvdrogen, forms water; 
and ofi the other with the biUe of 
the carbonic acid, forms that 
a< id. 

A considerable number of the 
iiHCM id this tliiid ns a nu ustruui'i, 
will p;s.**> uiuU r */ur observation m 
the various articles of tbi.** work. 
'lh«* tnutiial iirlion betvv’r*en alcfdiol 
and aciiiM produces a light. v*>iatil<‘, 
atnl iiitl iinm.ible <uL c.'iHc<l ether. 
Ihirt* alkalis unite with spirit 
of wine, and lorm alk.iline tine- 
liire.s. Few of till* neutral salts « 
unite with this fluid, excipt such 
as contain aiuniouia. llu* ear- 
hr>nat«*d ftxi'd alkalis arc uot solu¬ 
ble 111 it. From ll»e strong attriic- 
tien which exists between alcohol 
and water, it unites with this last in 
s.ilini* Holutious, and in most cases 
precipit;it(’S the salt. This is a 
pleasing experiment, which never 
fiiiU to surprise those who are uu- 
acquainti^ with chemical eflects. 
It, for example, a saturated solu¬ 
tion of nitre in w’atiT In* taken, 
uinl an equal qiiaxiUty of strong 
spirit «d w’iiie be poured upon it, 
the mixture w illconstituti* a weaker 
spirit, vvhii'h is incapable of hold¬ 
ing the iiiU'e iu solution ; it there* 
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fore fall* 'to the* bottom instantly, 
iu the form of minute crystiils. 

The degrees of snhibiiicy of luatiy 
neutral salts in ,nIcohol have been 
liscertaiiied by experiments made 
by Macquer, of which an account 
is published in the Memoirs o( the 
Turin Academy. 'J’lie alcohol be 
employed was caix*fiilly freed from 
superabiindaut w'ater by repeated 
rectifirations, without addition of 
any intermediate substaurt*. The 
salts employed in his experiments 
were preriimsly deprived of their 
W'uter of crystallization by a car«?ful 
drying. He poured into a matrass, 
upon each of the salts thus pre- 


(^nanfitu 

Salf^ soiubir in 

of grains. 

200 g/’</f».fr of xpirit» 

4 

NitraU* of potash 

5 

Muriate of potash 

n 

Sulpbati* of soda 

15 

Nitrate of soda 

0 

Munati* of soda 

(» 

.Sulphate of ammonia 

lOH 

Nitrate of animonia 

•2-1 

Muriate of ammonia 


Nitrate of liims 

‘2MH 

Muriate of lime 

HI 

Nitrate of silver 

20-1 

Muriate of mercury 

4 

Nitrate of iron 

3d 

M unate of iron 

‘W 

Nitrate of copper 

4fi 

Muriate of copper 


l^facqucr arrompe^nieh the- relation 
of bis c'Zperimcuts with maiiN judi 
cious refl*»rtbins, not « asUy capable 
of abridpenienf. 

Alcohol is remarkable for it« r(*^isr 
ance to frc<*zing under anv degree 
to whtrb ill any climate it may ix' 
iiHturally subjtxUed. lu Uussia or 
in the If udsoti^K bay territor> a cask 
of spirits has been exposed to se 
vere frosts, at»d whilst th«- w.4fer 
with which it was combined wan 
reduced to ire, the aicniiol was not 
♦‘ongealed, but was f.uind in the 
centre, and in billows w*itbm the 
iee. Alcohol, of specitir gravity 
.d25, has been exposed to an artifi¬ 
cial cold of DIO below zero, and has 
4<l 


pared, half an ounce of hii alcohol, 
and set the matrass in a sand-bath. 
W hen the spirit began to boil, hn 
filtrated it while it w*as hot, and left 
it to cool, that he might observe 
the crjHtaUixatious wltirh took 
pbice. Ho then eviiporatcd the 
spirit, and weighed tlie saline resi- 
duiitns. lie ri*peatcd th<’.Mi exne- 
rimeiit<4 a M‘''oud time, with tuis 
difleronce, that instead of evaporat¬ 
ing tile spirit in which the salt ba<l 
Ik'ioi digested, fie set fire to it ill 
order to exatiiiiM! the phenomena 
which ITS Haute miglit evhiint. Tie* 
principal restdrs of his experimeuts 
an* subioiiied. 

Pirulim' pftvnomt'tt/t of thr Jtamr, 

I Flame larger, higher, more ardent, 
\ yidluw, and Imninous. 

Large, ardent, yellow, & luminous. 
Constderahlv rt‘d. 

^4*tlow', hmiino.ts, di'tonating. 
Larger, more ardent, aud rt'Udish. 
None. 

Whiter, more luminous. 

None, 

f Larger, more liiminotu, red, and 
) decrepitating. 

Like that of the calcareous nitre. 
None. 

f Large,yellow, luminous, and deerr- 
1 pitHtliig. 

K<*d and decrep»tTfing. 

More whiti”, biniinous. A: sparkling. 

I' More uhit<‘, biminotis, Htid gri’en, 

*. iiiiirb smoke. 'rh«* •••iit'u* residuum 
f became black and burnt. 

( Fine green, >\bite, and red fulgii- 
t rations. 

still preserved its Ibpiid f.iriu : but 
at a greater ib-.'ree uf cold at 110'> 
lx»low z«*ro. spirit oi .« still greate r 
sfrj'urfh has hei ii range.iJ«*d. 

Aleohol of btdis at ITti-. 

In wine there is a large portion 
tif alcohol, li.iH bei'ii cbMrly a> 
cert,lined bv the experiiuents of 
M. (iav Lussae. It was lornierly 
doubted by s*ejie chetiiistv. wlei 
supposed that the alcohol obliuned 
from uitie was generati'd and 
e>olved lu theprc>***ss of distilU- 

tioTi. 

if sulphur in sublimation meet 
with file lapoiir of ..Icohol, a very 
Kitnill portion cotribiues with it, 
which communicutuft a bydro aui- 
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phiiroiu Btneii to the fluid. The 
increased surface of the two sulv 
stances appears to favour the com¬ 
bination. It had been supposed, 
that this was the only way in 
whirh they could be united ; but 
M. Parre has lately asserted, that, 
having' digested two drams of flow¬ 
ers of sulphur in an ounce of alco¬ 
hol, over a irentle Are not suffiric'nt 
to make it boil, for twelve hours, 
he obtained a solution that gave 
twentv three prains of precipitate. 
A similar raiatiire left to sbind for 
a month in a place (‘xposed to the 
solar rays, uflbrded sixteen grains 
of pn^cipitate ; and another, from 
which the light was excluded, gave 
thirteen grains. If .alcohol be boiled 
with one-fourtli of its weight of 
sulphur for an hour, and fllt<»red 
hot. a small quantity of minute 
crystals will Iw deposited on cool¬ 
ing ; and the clear fluid w ill assume 
an opaline hui* on l>eing diluted 
with an equal quantity of water, in 
which slate it will pass the filter, 
n. T will any scdini«*nt be d€'posit<*d 
for several hours. 1*he alcohol lused 
in the last-nieutioned experiuiexit 
did not exceed .810. 

PtiosplioruH is sparingly soluble 
in aleohol, but m great* r qu.uitity 
by heat than in cold. The addition 
of watt'r to this solution afl'ord«* an 
opaque milky fluid, which gradu¬ 
ally become.'i clear by the subsi- 
denct* of th<* pho.tphoriis. 

Karthn seem to ha\e srarroly any 
action upon alcohol. Quirkhme. 
however, prnduci's some alteration 
ill this fluid, by changing its ft i- 
>our and rendi ring it of a yellow 
colour. A small portion is probably 
taken up. 

Soaps are dissolictl with great 
facility iu alcohol, with which (hi’y 
combine more readily than with 
water. None of tlu‘ metals, or 
their oxides, are acted upon by 
this fluid. Resins, <*sseutial oils, 
eamphnr. bitumen, and various 
otlu'r substances, are dissoUed 
with great facility in alcohol, from 
which they niav b<* precipitated by 
the addition of wati’t. From its 
property of dis.sohing resins, it ht'- 
coines the menstruum of one class 
of tarnishes. 

Camphor is not only extremely 
soluble iu alcohol, but assists the 
41 


solution of resins in it. Fixed oils, 
when rendered drying by metallic 
oxides, arc 'soluble iu it. as w'ell as 
whem combined w'ith alkalis. 

Wax, spermaceti, biliary calculi, 
urea, and all the animal substances 
of a resinous natur«>, are soluble in 
alcohol; but it curdles milk, co¬ 
agulates albumen, and hardens the 
muscular fibre and coaguluxu of the 
blood. 

The uses of alcohol are various. 
As a solvcmt of rrsiuoas substances 
and esHimtial oils, it is employed 
both in pharmacy and by the per¬ 
fumer. When diluteil with an equal 
quantity of water, constituting 
w'hat is called proof spirit, it is 
used for extracting tinctures from 
vegetable and other substances, 
the alcohol dissolving the resinous 

? arts, and the w'atcr the gummy. 

rom giving a steady heat without 
smoke w'hcn burnt in a lamp, it 
w»» formiTly much employed to 
keep water boiling on the tea- 
table. In thermometers for mea¬ 
suring great degrees of cold, it is 
preferable to mercury, as we can¬ 
not bring it to freeze. It is in 
cnmiiiiin use for pri'scr^ ing numy 
anatomical preparations, and cer¬ 
tain subjects of natural history; 
but to some it is injurious, the 
molluscar for instance, the calcare¬ 
ous cm <‘ring of which it in time 
corrodes. It is of considerable use 
too in clu'iiiicnl analysis, as ap¬ 
pears uudt'r the ditl'ervut articles 
to w'liich it is applicable. 

I’'rom the great expansive power 
of alcobul it has beeu made a ques¬ 
tion, wheTht*r it might not be ap¬ 
plied with iulvantag** in tiie w'ork- 
mg of stt am-engiues. From a se¬ 
nes of experiment.H made by Bc- 
t mcourt, It appears, that the steam 
of alcohol has, in all cases of t^qual 
terip*‘r,iture, men* than double the 
force of that of water; and that 
th«* sfeum of alcohol at 174^ F. is 
(*qti:il to that of w*ater at*il'i^ : thtis 
tht'r** is a considerable diminution 
of the cousuiuptiou of fuel, and 
where* this is so expensive as to be 
an object of great iuiportauce, by 
contriving the machinery so as to 
pn'veut the :Ucohol from being 
lost, it may possibly at some future 
time b<> used w*i^ advantage, if 
some other fluid of great expatmre 
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power, Mid inferior price, be not 

lotind more cconomicat. 

It was obsrrrod at tbc becinning 
of this article, that alrob(J luiKht 
be decomposed by transmission 
through a red-hot tube: it is also 
decomposable by the strong acids, 
nnd thus affords that remarkable 
product, Ethbr and Olf.i a Vim. 

AliR, OB BEER, is a beverage 
obtained from grain, nnd cliteny 
from barley, which must first be 
made into jifelt. 

Beer is the wine of grain. Malt 
is usually made of barh-y. ITk' 
grain is steeped for two or three 
days in waf< r until it swells, la*- 
comes somewhat tender, and tinges 
the water of a bright reddish brown 
colo’tr. The w ater being tin-n 
drained away, the barley is spread 
about two feet thiek upon a floor, 
where it bents spontaneously, and 
begins to grow, by first shooting 
out the railielc. In this state the 
gerinin.'ition is stopped by spread¬ 
ing it thinner, and turning it over 
for two day.s; after which it is 
again made into a heap, and suf- 
flerrrd to become si osibly hot, w Iiicli 
usually happens in littli- mori- than 
a day. Eiwtly, it is couveyi'd to 
the kiln, where, by a gradual .and 
low heat, it is rendered dry and 
crisp, iliis is malt ; and its qiiali 
ties differ according as it is more 
or less snaked, drained, germiuated, 
dried, and baked. In tb>s, as in 
other manufactories, tiie intelligent 
operators oftcii make a myslcrj of 
incir processes frotit riews of pro- 
^t; and others pretend to peculiar 
secrets who really possess none. 

Indian rum, aud probably all 
large grain, requires lo be suffered 
to grow into die blade, as well os 
root, befort! it is fit to lie made 
into malt. For this purpose it is 
buried about two or three inches 
deep in the ground, and entered 
iritfa loose earth; and in ten or 
twelve days it springs up. In this 
state It fs taken up and washed, or 
fhnned, to clear it from its dirt; 
and then dried in the kiln for ii.se. 

The colour of the malt not otily 
tfTt ■cts the colour of tlie liquor j 
brewed from It; but, in conse¬ 
quence of the chemic^ operation, 
of the heat applied, on the prinri- 
plet that are dereloped £a the 


grain during tlie process of malt¬ 
ing, materially alfers the quality 
of the beer, esp€‘rii\Ily with regiird 
to the propiTtic) of becoming fit 
for drinking and growitig flne. 

Beer is made from malt previ- 
nnsly groutid, or cut to pieces by a 
mill. This LH placed in a ttm.’or 
tub with a fals,- bottom; hot water 
is poured upon it, and the whole 
stirred about with a proper instrtt- 
mi'ut. Tlie temperature of the 
water in this oper.atiim, called 
mashing, must not be equal to 
boiling; for, in that ea-e, the malt 
would he con'crt. d into a paste, 
from which the iiiijircgnatcd water 
could not be separati'd. This is 
called setting. After the infusion 
has reiiiaiued for .siiine time upon 
the malt, it is drawn off, .and U 
then dlstingni.slied by the iiaiiie of 
sweet wort. By one or more sub¬ 
sequent infusions of water, a quan¬ 
tity of weaker wort is made, winch 
is cither added to flu- foregoing, or 
kept apart, according to the inten¬ 
tion of the operator, lltc wort is 
then boiled with hops, which gives 
it an aromatic hitter taste, and is 
supposed to render it less liable to 
be spoiled in keeping; after wliirb 
it is moled in shallow vessels, and 
siiffi-red to ferment, with the addi¬ 
tion of a proper quantity of yeast. 
The fennented liquor is beer ; and 
difli rs greatly in its quality, ac¬ 
cording to the nutttre of the grain, 
the malting, tin- mashing, the quan¬ 
tity and kiud of the hops and the 
yeast, the purify «r admixtures of 
the water made use of, the tem¬ 
perature and V icissitudes of tlie 
Wfiitln-r, iStr. 

Beside the various qualities of 
malt liquors of a similar kind, there 
are certa n leading featttres by 
which they are diatingnishiul, and 
classed under diflercot names, and 
to prodtici- which, different mode* 
of rn.inageraent must lie pursued. 
The priucipal distinctions are into 
hi-cr, properly so called : ale; table 
or sniiill beer ; and porter, which 
is commoTily termed beer in l.ion- 
don. Beer is a strong, fine, and 
tliiii liquor ; the greater port of Hie 
miK-ilage having been separated by 
liuiliug the wort longer than for 
ale. and carrying the TeratentMion 
farther, so as to conrert the sac- 
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cImTtno raattPT Into alcohol. Ale 
is ol a more alriipy consistence, 
.-utl sweeter tijstc; more of the 
niiieilace being retained in it, and 
the feriiicut:itii)n not basing been 
carried so far as to decompose all 
the sugar. Small lieer, ns its name 
implies, is a weaker li<|Uor; and is 
m;ide, eitlier by adding a largo 
portion of water to the malt, or by 
mashing with a fresh nujintity of 
water what is h-ft after the beer or 
ale wort is drawn oil'. Porter was 
probably made originally from very 
high dried malt; but it is said that 
its pei-iiliar flavour cannot be im¬ 
parted by matt and hops alone. 

Aei Ordiog to experiments of Mr. 
Hrande, tlie following is the pro- 

f iortiou of alcohol oljt.tined in ana- 
ysiug 100 parts of diflerent kinds 
of ale or beiT. 


Burton alo 

. . H.88 

Kdiuburgh ale 

0 . 

lliirchesler ale 


Br»»wn stout » 


l-ondon porter 

a . 4.20 

Ixkudon KixuiU porter • l.*/H 


The proportion of alcohol fonnd 
ill d'lfereut kinds of W'ine or beer 
is, however, not a enterion from 
wliieh to deeidf on the eompara 
live advantage to he derived from 
drinking them. 

By the law, as it at present 
st.inds, all otlier articles are pro- 
liihited ‘.n making beer exrept malt 
and heps. The. hop plant is, how¬ 
ever, a very powerful narcotic, 
and av such is admitted into tlie 
p’larioaeopa-ia ; and there are other 
artii'Ies, siirh as gintiaii root, 
Whieh might bo employed, and 
freipieiitly are so, to imp.irt a bit¬ 
ter ilavuiir to the beer, which are 
decidedly innocent, and the infu¬ 
sions of which are prescribed by 
physicians, to invigorate the sto- 
inach and promote digestion. The 
chief object of the legislature in 
requiring exclusively hops to be 
employed, seems, therefore, to bo 
for the purpo.se of ubtaiiimg the 
large revenue derived from that 
article. 

lu times of scarcity of grain per- 
mis.iion has been given to employ 
augur in breweries in lieu of malt, 
and there cun be no reason why 
it sh&'uld not be nsed, «c*Pt ftw 
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the ptnrpoio Of favouring the agri* 
cultuml interest at home, and to cn- 
couTi^e the produce of a large 
quantity of grain, which in a time 
of scarcity may be employed more 
immediately for food. There have 
been many articles, however, used 
in the breweries, which there is 
just reason to believe to be injuri¬ 
ous to the human constitution, and 
against which the penalties of law 
are properly directed. So early 
as the time of yneen Anne statutes 
were enacted for this purpose, 
f'oculus indiciis and mix vomtea 
have derideiUy poisonous qualities. 
Amongst the articles seised at dif¬ 
ferent breweries, and at the labo¬ 
ratories of different brewers' drug¬ 
gists, as appears in evidi-nre given 
to the Committee of the House of 
Cninmons W'ere, cocnlus iudiciu, 
multnm fan extract of cociilus) co¬ 
louring, honey, hartshorn sharings, 
.Spauisli juice, mixed drugs, ginger, 
orange powder, liquorice, qnassia, 
grains of Paradise, earraway seeds, 
roppents, and e.ipsicom. Some of 
these articles are eiii ployed to givn 
a punge.ncy and flavour to weak and 
bad beer. .Sulphuric acid is said 
to be nsed to give- new beer the 
t.aste of beer eighteen months old. 
Sulp’iatc of iron, alum, and salt are 
added by the publicans, under the 
name of beer heading, to imp.irt a 
frothing property to the bi-er w hen 
poured from one vessel to another. 
Mola-sses amt extract of gentian, 
are added for the some purpose. 

.\I.R.\flifC, is a small still of a 
very simple construction, employed 
in chemical researches, for the pur¬ 
pose of separating vol.iHle products, 
by first raising them by heat, and 
then eoudensittg them into a liquid 
state by rold. 

The iilembir is nsed for distilla¬ 
tion, when the products are too 
volatile to admit of the use of tfao 
last mentioned apparatus. The 
alembic consists of a body a, to 
which fs adnpti'd a heed 6. The 
head is of a conical flgure, and 
has its external cirenmference mr 
base depressed lower than its neck, 
so that the vapours whieh rise, and 
arc eondensed against its sidos. 
run down into the rircnlar cJaannid 
farmed by its depressed port, from 
whence they ate conreyed by th« 
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BORr or l>oak r, into the receiver ti. 
Tliiif instrument is less simple tboii 
the retort, which eertmuly may 1 m* 
used for the most volntile products, 
if care hi* taken to apply n KoiitU? 
heat on such ocrasioiiM. But the 
alembic lius its coiivt'niences. In 
)>articulnr tbe residues of distilla' 
tious may be e^isily cleared out of 
the body a ; and in experiments of 
siiblimatioii, Uu‘ head is very con¬ 
venient to receive the dry pro¬ 
ducts, M’hile the more volatile and 
elastic parts pass over into the 
r€M5eiver. 

AhKMBROTH SALT. Corrosive 
muriate of nier<*ury is r<*iider<*d 
much more soluble in weter, by the 
addition of muriate of ammonia. 
Prom this solution crystals are se* 
parated by cooling, which wc^re 
called sal-alemhrotli by the earlier 
€h«*iiusts, and appear to consist of 
ammonia, muriatic acid, and tner- 
rurj*. 

ALGAROTH. fBowoRR op.>— 
Among the nuim^roiis preparations 
which the alchemical researches 
in the natun* of antimony have 
afiorded, the powder of algaroth is 
one. When butter of antimony is 
thrown into water, it is uot tolally 
dissolved ; but part of Uie metallic 
oxide falls down in the fonii of a 
white powder, which is the powder 
ot algaroth. It is violently purga¬ 
tive and emetic in small doses of 
three or four grains. £>cc Anti- 

3 ION Y. 

ALKAHEST. The pretended 
universal solvent, or menstnium, 
,of tile ancient chemists. Kunckel 
has v<-ry well shown the absurdity 
of Hearcliinc for an u.>iv<*rsal solvent, 
by Asking, '* If it disnoUe all sub¬ 
stances, ill what \esseis ran it bt* 
contained T' 

ALKALKSCKNT. Any sulistanre 
in which alaaluje properties ar<‘ 
beginning to bo devolop<*d, or to 
p^dominate, is termed alkalescent. 
Thc^ only alkali usually observed to 
to be produced by spontaneous d<‘- 
composition is tho volatile ; and 
from their tend4*ncy to produce 
tins, some spf'cies of vegetables, 
particularly the cruciform, are 
gtyied iUkalc'scent, as ore some 
Boimal irabstances. 

ALKALIS are bodies which have 
properties the rt'vexfc of aeiUs i or 


which counteract and destroy their 
power. Thus, un arid will dissolve 
a metal, but if a sufficient quantity 
of alkali In* luiKcd with it, that 
powi‘r is <b'stroyc‘d. In the same 
manner an alkali prevents an acid 
rbungiug vegidahle blue colours to 
red. 2. lu addition to this pro¬ 
perty, alkalis change blue vegetable 
colours to green, and yidlow vege¬ 
table colour?, to brown. 3 . They hai e 
an acid taste. •!. ‘Ilicv combine 
u'itli water and alcohol in evc^^ry 
proportion. 3 . They di-uiolve ani¬ 
mal matter, with which, as w'ell as 
with oils, they combine and an* 
n«*utralizt*d. #i. I'hey are attracted 
to the negative pole of a voltaic 
arrangement. 

I'lie alkalis are distinguished 
from alkaline (*arths, which neu- 
traliee acids, limits, strontiuii, mag¬ 
nesia, Arc. t»y their power of ncciiig 
on vi'getable I'olours. and by being 
solubU* in water after being satu- 
r«t<*d w*ith rarboiiie acid. 

I’otass amt srxla art* found to 
consist of tm*t:iUic ha^es united 
with oxygen, and are not sitnple 
sub*(tanres, us formerly siipposeil. 
Ainmoni.i has been called the vo¬ 
latile alkah. l.iThia, a miiiera! al¬ 
kali w'ltli brti< 1.1, srr>cbiij;i. and 
many other v«*get.ibU* atkahs are of 
late dotcovery. In the alkalis, as 
Well us in the acids, clu-imsLs seem 
disposed to bt* too rea<U in admit¬ 
ting new names without sudicit utly 
rigorous trial of ilixtiTo t rbarart<‘r 
istic properties. N> e th*‘ ‘ki Kii.l.H 
under tbeir re**p»ci:\«- artlcle^■ 

VLK VLIMKII.H. \n irihtru 
rnetit for measiiting the timuaitv 
of pure alkali contained ni a civi*n 
qtiHiititv of ilie iiupure soda or 
potass of commerce. 

ALKANKT. The alksnet plant 
is a kind of biiglos*«, which is a na¬ 
tive of the warmer parts of Europ**, 
and cultivated in some of our gar¬ 
dens. The greatest quantities are 
raised in (ienminy and Trance, 
particularly about Moutpelier, 
whence w’e an* <’hu*(ly supplied 
with tbe roots. These an* of a 
K upt*rtor (Uiality to such as are 
raisi*d iu Knglaiid. Tins root im¬ 
parts au elegant deep red colour 
to pure Alcolud, to oils, to wax, 
and to aU unctitous subxunces. 
Tbv aqui^oux tincture is of « dull 
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brnwnisli <^o]onr; as is tlie 

S]»irituoti» Hrictitn**wh€ni inspisMated 
to tlie oonsiMttmcc of an t*xtract. 
I1ic principal use of ulknnct rout 
Ih, ttiat of i'oloiinng oils, unguents, 
and lip'Sahrs. Wax tinged with 
it, and applied on w'umi marble, 
fltaiiiH it of a colour, which 

sinks deep into Uie stfun*; as the 
Hpiriluoiis tincture giiea it a deep 
red sf.an. 

As the colour of this root is cop- 
fined to ti.e bark, .lud the small 
mots have more bark m proportion 
TO tiieir bulk fhaii the ^reat ones, 
t}u^e iiKo afford I'oiour. 

AMjWII'K. inxneral has 

lieeii so dciioratnateU in honour of 
Mr. AUati, of K<iiuburgh, a gentle- 
man ..ho has formed a most ex- 
teziMive and hpleiulul coUei tiun of 
mineral'^, and coiuribiitcd much to 
the advuuci'u.ent of iiiinerulogical 
know)ei!;*e in Si'othnid. 

It V. as frmml in a r»M*k in "West 
C«rcsM)land. It c« nsists of:— 


.... 

. . :i5.4 

(Kidr o( cerium 

. . 33.{l 

OmiIc of iron 

. . 

lame .... 

, . 

Aliiiiiiua . . . 

. . t.l 

Moi.stiire . . . 

. . 4.0 


100.0 


Its speeiJir gravity is from 3.5 
to J. 

A rA.Oni KOJTK. A raineru! 
found in tlu« new mines of \ iruius, 
lUMV OrattmH*n in Norway, It 
I’-uisistH of silica .'15, lime 30.5, 
t>Md4* of iron 17, alminiia 8, carbo¬ 
nate of lime b, oxide 4if inanga- 
iieM* 3.a. 

AIjL<M*HANK, a mineral found 
in a bed of iroiishot liuiestone, in 
till' forest of Thuiingia. 

Ahl.AV, OK ALUIY. Where 
any pn*eiou» metal is mixed with 
another of U?s.s \alu<*, the oanayera 
call tin* hitter the alloy, and do not 
in geiK'ral ronsidiT it in any other 
point of view than as dedmsing or 
diminishing the valtu* of th<« pre 
riotis metal. Phihisophical die 
mists have availed thi'tiiselves «>f 
this term to distinguish all meta li<* 
t^ympomtda in gimeral. 'I'hus br.4SH 
is called an alloy of copper and 
ginc; bell metal an alloy of copper 
and tin. 

Alloys of gold are usually called 

dff 
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gold, althongh frequently there is 
a larger portiou of copper. The 
alloys of mercury are usually called 
ainalg.ims. 

Metals unite together in all pro¬ 
portions. hy their unton they 
ttometmu*s occupy more bulk than 
they did when aeparate, and some* 
times less. Sometimes nu'tal.t united 
togetlier are very ea»i!y funiblt*; 
thus even iron l>econu's \ery lusibh* 
when mixed with gold. Hi iiuith, 
lead, and zinc, mixed together, are 
very easily lUMble. 

ALLLNIAL FORMATIONS, in 
geology, signify depo.Ttts in the 
lower grounds of matter, worn 
dow'ii tnim tht» iieighf/<mraig nu'ks 
and luountuins. iiravcl, loam, cLi;, 
and ^and, arc amongst aJlu^ial de¬ 
posits. 

tiruund properly called alluvial, 
which has l>ecn lormcd from tlie 
ujiitcrisils of dccomposi d r oks, w ill 
ditfcr according to the nature of 
the rocks in ditterent dtetrict.'*. 

ill mountainous couiitneH, ulUt 
vial grounds are *priTU'ipHll> com 
posed oi' Iragiueuts of rucks, worn 
by attrition, and ol pebbles and 
sand. Metallic ores, whuh are 
\ery hard or indestructible, arc 
also found hi the alliiiial dep<M»i- 
tions of primary and trausitiou 
rocks. Tin stone, or ore of tin, is 
found in the form of rounded peb- 
bh%H, in the bank** and sands of 
the n^ulcts in t'urnwall, and uiid<‘r 
the sea ^hore. There can pc.iiroely 
be* a doubt that this on* once formed 
4cins, iiiter.Hecting mouutaiii.M Unit 
arc diwoinposed ami worn down. 
NiiuiH pi<*r<’'S of gold tia«e occasion¬ 
ally Ir'cii found ill a similar situa¬ 
tion, which, as well as the gold m 
thi» sands of nvers iu diHcrcnt 
parts of the w'orld, ha<l, in all pro¬ 
bability, a similar ongm. The dim* 
tiiond, and other precious stones, 
which otx'ur in allnvnU depositions, 
W4*re also probably brought thoro 
from decoiupos<‘d rocks by itiunda*- 
tioiis and mountain torrents. 

llie alluvial depositions txom 8C> 
coiidury rocks form beds of sand, 
clay, and loam, of greater or less 
thickm^ss. \V hether the immea- 
surubli' tracts of sand in Africa or 
Asia, w*ere Irnm the destruction of 
silicioua mountains, or by other 
processes, copaot be dvtcnumed. 
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Pnrinp Tolcanlc un px- 

tnit nf itomp hm\4rea f*qunrp 
hn« frec|uriitly hcen covtnHl witti 
volranic Hniitf, but ik of » dark. 
pr<*y roloiir, rontaiiiji a coiiaidcrable 
portion of ar^illarrou* partita and 
ii«*roinra rottaolalatod by moiRtur*’. 

ALMONDS* Almondr* coiiRiat 
chiefly of an oil of the iiatyrt* of fat 
nila. toc<*thrr M*ith fhrinar<*ouft Tnat> 
ter* Tne oil ia ao plentiful, and ao 
U'oaely combined *>r mixed with thi' 
other priuctplea, that it ia obtained 
by aiiiipb* preaaim*, and part of it 
niay be squeezed out with the tin- 
§(i*T9. Fire poniida and n half Imve 
yteldod one pound 0 ix ounci!** of 
oi! by cold <'xpr4*aaion, and Uiree 
quarters of a pound more* on heat¬ 
ing them* There are two kindR of 
nlinoiid-H, the sweet ;u»d bitt<*r. i 
The bitter almonds yield an oil as 
tasteless as that of the other, all 
the bitter matter remaining lu the 
cake aft«‘r the expression. <*reat 
part of the bitter tnatt<‘r dissuives 
by digestion, both in watiTV and 
spirituous bqur>rs : and p^irt arises 
with both in distillation. Kemher 
obtained from tht'iii I Hd of wat<Ty 
extract, and .l-Ifids of spirituous. 
Bitter almonds are poisonous t<* 
birds, and to some aiunials. A 
Water distilled trorn thiun, when 
made of a certain d«‘gree of 
strength, has b<*i*n found from ex- 
perimemt to ht' poisonous to brutes , 
and there are instances of cordial 
spirits impregnated with them 
being poisonous to men. it H(M*ms. 
indeed, that tin* vegetabh* prin¬ 
ciple of bitterness in almonds and 
. the kernels of idher fruits, is de- 
structi'%‘G to atiim il life, wh«Mi se¬ 
parated by distiliai’on from tlie oil 
and farinaceous matter. The dis¬ 
tilled water from laurel leaves ap 
pears to )>e of this natuf<‘, and its 
poisonous liffecta are well known. 

It has Ih*cb ascertained that the 
poisonous prop<'rty in bitter al- 
tnonds, arises from tlie hydrocyanic 
or prussic acid. \\ hen nii tqjuri- 
ons eflTect is felt in the stomach, un 
emutic ought immediately to la* 
taki'ii, and after it haa oper»t«*d* a 
eomlunation of sulphate of iron 
with 4 arlmtiai*' of potass. 

Sw«*ot almonds are made into an 
emulsion liy trituration with veater, 
which ou siaiiduig separatus a 
40 


thick cream floating on the top. 
The emulsion may be cnrdl<*d by 
heat, or the aibhtion of alcohol or 
acids. Till) whey contains gum, 
extractive matter, and sugar, ar* 
cording to J*rof«*>sor Froiist; and 
the curd, when washed and dried, 
y elds oil by expression, and after¬ 
ward by distillation the same pro* 
ducts us cheese. The whey is a 
goo<l <liluent. 

AL()KS. 1*hls is a bitter juice, 
extracted from the leaves of a plant 
of the same ntinie. Three sorts uf 
aloes are distiiiguishe<l in tin* shops 
bv the nani4*s of aloe soccotntia, 
aloe hcpatic.a. and aloe cuhulliiia. 
The first di'iioiniiiatitm, whh'h is 
applied to the purest kind, ih tukim 
from the island ol /orotor.i . tho 
second, or n<*xt in quality, is c.idfd 
hi'paticu, Irom its li%er colour ; and 
the third, cu^kiIIiiih, from tin' use 
of thi'i speex's iH'iiig t*(iiifi)M*d to 
hors4*4. i'hesi* kiiels of .thu s are 
sand to ditti’ronlv in piint\, tlnnich, 

■ from the <ilirtrr»'ij« «• uf fh« ir fl.n oui.h, 
it is probable fh.il they lna^ Ik* fdi. 
tamed in soim* iii'itiiDi'i's fiom dtdi r 
eiit sp<*c)t*s of tin* s.iiiH* pl.mt. It is 
certaiiu, bowe\4*r, th.it the dilleri'iit 
kinds aril all pri'pured ut Mon iedro 
ill .Spam, Irom tin* sunn* le.ives «»f 
the common alo**, Dei'p iio'is.oris 
an* made in the leaves, from whu’li 
the |in4*c is siiffereil to l)ou- ; and 
this, alter ilet aiibitmn from its Nt* 
diluent, Hint iiispissutnin in the 
Nitn, is exptised to sale in leathern 
hags by the name of stH'cotrine 
aloes. An adilitionnl qu.tnritv of 
juice is obtaiinol by prcssiin* from 
the leavi's ; and thin, when de¬ 
canted from its S4*dimcut tuid itried, 
is the hepatic aloes. And l.istly, a 
portion of juice is obtained by 
strong pri*SMure of the l4*ave«, and 
is mixed with the dregs ot the two 
precluding kinds to form the calml- 
liiie aloes. The flrst kind is said to 
contain much less resiti. 'l*he prin¬ 
cipal characters of good ahtes iiro 
thes4* : it must be glossy, not very 
black, but brown ; when rubbed or 
cut, of a yellow cohitir; compact, 
but easy to break ; easily siduble ; 
«if an unpUiasaiit piK'uUar smell, 
w hich «'annot In* des<*rilM*d, and oa 
c'Xtremely bittiT taste. 

.\lo«’s appears to lx* an intimate 
coittbiuatiaa el guinmy rusinoitf 
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ittfttter, so well blended together, 
thut watery or spirituuiu huI- 
veuu, aepiirately applied, diiwolve 
tb<* greater part of bulU. It ia not 
detoriiiiiied whetlu'r titere be any 
ditl'ei dice in the medical proper- 
ti<'» of thi-ae Holutiuua. Botli are 
purgative, ua in likewise tiie aloes 
in substauce ; and, if us«*d too 
freely, are apt to prove heutiiie, 
and produce lu-iuori boidal cum 
plaiots. 

ALl.DKL. Tile process of sub- 
liniatioii ditfers from distillation .11 
the natur,* of its product, which, 
instead of becoutiiig condensed in 
a Iluid, ussumts the solid stati*, 
and the form of the receiiers may 
of eo irsi- 1« very dilferent. The 
receivers for sublimates are of the 
nature ut ehimneys, in wiiiclt the 
elastic products ur,* condensed, 
and adlieri- to their internal sur¬ 
face. it is «-ti.ieut that the head 
of ail iilei.ihic wiU serve very wi-11 
to recetvi- and eotideuse sueU 
Subliiuate.s as are not 1 ery vohitili-. 
I'he dirtier chemists, wbo.se notions 
of simplicity were not always the 
most perfect, tboiigbt proper to 
use a uumln-r of similar beads, one 
:ibov<- the other, eotnmuuicaUiig in 
succession by itieaus of a per¬ 
foration in tbe superior part of 
eucb, winch received the iii-ck of 
the capital imiiiiHliutely above it. 
These heads ditl'eriug in no respect 
from the usual heads of alembics, 
excepting in tlu’ir having no nose 
or bi'ak, and in tbe otiier eircum- 
staiicesbere iiieutiouitd, were <-allud 
aludels. lliey are selduiu now to 
be seen ill cbemieid lalKiratories, 
lo calise tlie operations of this art 
may be pi’rforiiied witli greater 
simplicity of lustruiiients, provided 
attditioii be paid to tbe beat and 
other circuiiislaiices. 

ALl'M is a salt of the utmost 
iuiportaiict* in manufaetures. It is 
composed, according to Beneelius, of 
Sulphuric ucid . . 114.33 

Alumina .... lo.g/i 

Potash.1).8I 

Water .-IS.Oil 

iOO.OO 

Other chemists have analyzed 
hlum, and, alUiuugh the results 
have not been the same, there has 
uot been a very uiutcriol dillereacc, 
4T 
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It is produced, but in a very 
small quantity, in tlie native state ; 
and this is mixed with beferogo* 
neous matters. It elHorescos in 
various forms upou ores duriug cal¬ 
cination, but it seldom occurs crys¬ 
tallized. Itu greuti>r part of this 
salt is factitious, being extracted 
from various miuerals colled alum 
ores, such as, I. Sulphurated clay. 
This constitutes the purest of all 
aluminous urtm, namely, that of la 
Tolfa, Hear Civita Vecchia, in Italy. 
It is white, compact, aud as hard 
as indurated clay, whence it is 
called /H-traulumiHari*. Itis taste¬ 
less aud mealy •, one hundred porta 
of this ore contain above forty of 
sulphur uad hfty of clay, a small 
({uautity of potash, and a litUu 
iron. Bergman says it coutaina 
forty three of sulphur in ouo bun- 
dr«-d, Uiirty-hve of clay, aud 
twenty-two of silicious earth. This 
ore is first torrehed to acidify tfau 
sulphur, which then arts on tbe 
clay, and forms the alum. 

3. Tbe pyritaceous clay, which is 
found at Schwenisoi, in Bnxouy, at 
the depth of ten or twelve feet, it 
is a black and bard, but brittle sub- 
Htouce, cousistiug of clay, pyrites, 
aud bituuieii. It is exposed to the 
air for two years ; by which means 
the pyrites are decomposed, and 
thu sduiu is formed. The alum on-a 
of liesM' and laege are of this 
kind; but they are first torrefied, 
w'bich is said to be a disadvantage- 
ous nu-thod. 

3. Tbe sebistus uiuntinaris cou- 
t.vius a variable proportion of pe¬ 
troleum aud pyrites intiiuately 
mixed with it. When the last are 
in a very large quantity, this ore 
is rejoru-d as eaintoiiiuig too much 
iron. Professor liiTginaii vi'ry pro- 
pt rly suggested, tliat by adding a 
proportiou of clay, this ore may 
turn out iidvantageously for pro¬ 
ducing alum. But if the pv'trul he 
eousideralile, it must be torrefied. 
The mines of Becket in Normandy, 
and those of Whitby iu Vorksbire, 
are of this speriea. 

4. Vuleiuiic oliunlnoiis ore- Sods 
is that of bolfaterra near Naph>a. 
It is ill the form of a white aaliue 
earth, after it bps effloresced its 
the uir; or els« it is iu a stony 
fotsB. 
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5. Bitimunoiii alum ore is called 
Blialc» aud iti in the form of a acliin- 
tutf, impregnated with no much oiJy 
matter, or bitunico,<iN to Ih* itifinm- 
]n:ih]<s It ia found in Sweden, and 
af.«;i in the eon) mines ut Whiteba 
aud eliwwbere. 

i'huptal liuh fabricated ahim on a 
y rge Sv'ide from its component 
parts. For thi> purpose be ron- 
srrurted a eli.tiid»er 01 feet long, 48 
wide, and 31 .lni*h in The middle. 
'Hie walls are of eornmon masonry, 
liu» d with u pretty thick, coating of 
plaster, nje floor i.s pav«‘d with 
bricks, bedded in a mixture of ravr 
and burnt clay; aud this pavement 
is covered with anotht'r. the joints 
cf \vhi(*h ov4'r ap tla).»e of the first, 
aiulin.stead ufmertar the hricks are 
joined M ith a c«'Ui«*i»t of ecju:d parts ' 
of pitch, tuiprntine, and wax. 
which, allt’C having hetti boiled tit! i 
it eease5 t«» is U‘ed hot. I’he 

roui is of wood. t/Ut the beams are 
very cloMr together, and grooved 
lengthwise, the iiiterinediate sjiact* 
betikg Idled up by plntiks fitted into 
tim grooves, so that the whole is 
put together without a nail, lavstly, 
the M'holo of the inside U covered 
With tbr<.e or four sitrressive coat 
ings of ihe Cement abm e-tneiition- 
e<t, the lirst being biid on as hot ns 
po.. sible; and the oiitsicb* of Che 
wooden roof was varnished in the 
saiin* tnanuer. 'Hie purest and 
W’hitest clay being made into u 
p:utt* w hli w'..t<’r, and foriiu'il 
iiiiif ball-* half a loot in di.niief r, 
tiu-se are calcined in a turnatfi-, 
broken to pieces, .tnd a stratum of 
thi* Iragnients luit* on the tloor. A 
due proportion of /*ulphur is then 
i;:nited iu the chaiubir.iu the s.um* 
manner a.« for the f.ibricutioii of 
sulphuric acid ; and thi* fr.iginentH 
of burnt ci..v, imbibing tin-* hs it 
forms, begin after a tew days to 
crack aud open, and <*x>ul it an 
oflluiesi'ence of sulphate of alurii.iiii. 
When the earth h :s coinpb-tely 
ikfllorescevl, it IS taken out of the 
clutmber, ixposcd h>r some time in 
an open iln d, that it may he the 
uifirc intimately peti<*trufe<l by the 
acid, and is then lixiviated and 
crysulUxid in the usual manner. 
Tim criiieut answers tno purpoH«‘ 
nf lead <m tliis occasion very eflec- 
tuoUy, and according to M* Chap- 
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tal, coot* no more than lead wmild 
at three fattbings a pound. 

<>'uraudau has lately recommended 
a process for making alum witliout 
evaporation. One hundred parts 
of clay and fiv«» of munate of ooita 
are kn«‘aded into a pualo with 
w*atet, uud formed into loaves* 
M'ith these h rever)>eratory I'umacu 
is filled, and a brisk fire is kept up 
for two hoiim. lli'ing pow'dert'o, 
and I ut into a sound cask, one- 
fourth of thi'tr wei|*ht of sulphuric 
ui i\\ is poured ovi'r them by de- 
grees, stimiig tlic mixture well at 
«*-Tch fidditioii. As soon ns the iiiu- 
rintic gas is dissipated, a <|uaii(ity 
til water equal to the acid is added, 
and the mixture stirred as before. 
When the heat is nhuted, u litt e 
]uor<' water is poured in. uud this 
is ri'pe.ited till eiglit or ten times 
as Ttiut h vi'‘at«*r as tlu're wos acid is 
added. When the W'lude lot* seb 
tied, the clear liquor is drawn olf 
into leaden vessels, and n q< antity 
ol water equal to this liquor is 
pouri'd on ih<* si-diiueiit. 'flie tw*o 
liquors being mixed, a solution of 
potash IS added to tliem, tin* alkali 
in w hich is equal to one fourth of 
the Weight <it the sulphuric acid. 
Siilpbiite «>i piitasli nmy be used, 
but twice as much ol this as of the 
.'ilkali is necessary. AlU-r a cer 
t till time the hquor by coolmg ul- 
fords CTNstills of ilium equal to three 
times the w'eight ot tiie acid used* 
It IS rehiH'd bv dissolving it in the 
Hiimilcx.t pessitde quantity ol boil¬ 
ing \*ater. The ri-siduo may bt* 
u'.j«,he<l with more w tit4*r, to la* erti- 
)>loyed in lixiviatitig a Irish por 
tioii of tae inrri'dieiits. 

\s the luotlicr w ater still roii 
taiUM n’liiii, with sulphate of iron 
Vi r\ mticii irxtded, it is well adapt- 
< <1 to the f.ibncutioii oi prussiun 
blue. ’I his mode ol making alum 
IS yoirro'iibirlv ad\Hutugeous to thu 
lu.itiuf iclun rs t i ].nissian blue, os 
they may calcim- their vb*y at the 
s.imi' time with their annual ni«t- 
tf-ts, without additiciiaJ expoune ; 
tl.i’v will haie ii<i uee<l in thiscaso 
i«» add p<itnsh ; uml the pn-scitii* 
of iron, itinu-ad of being lujunuus^ 
will be vi-rv usi-ful. If they wi«h' 
«‘d to nmke alum for sale, tiivy 
miyht use the soUitiou of oulpUatu 
ot potash arising iitim Uio washiAg 
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Aflhoir pruMiaii b]a<>, latteod of 
w»ter, to dimnive the coinbinatiim 
of aliinuna and mlpburia acid. 

Tho roaidoums of distiUon of 
aquafortia aru appliciiUu to ttn- 
•ame purposes, as they coutoiu the 
alumina aud potash roquiiutc, and 
only require to he reduced to pow¬ 
der, sprinkled with sulphuric acid, 
and lixiviated witii water, in tlie 
manner directed above. llte 
mother waters of these alums are 
also useful in the fabricatinn of 
Prussian blue. As the residuum of 
aquafortis contains an aver.pi-a|<ar- 
tion of potosh, it will bu found of 
advantage to add an rightb of its 
weight of clay calcined as aloire. 

The eldest alum mauufaetory in 
flrcBt Britain, is that near Whitby 
in Yorkshire. It was established by 
a gentleman wlio went to Italy, and 
succeeding iii persuiulini; some 
Italians employed in tbe Pope's 
alinii works ne.ir Cuvita t <Teli«i to 
make their escape, and come to 
Bngland with him. and iiotwith 
standing the papal seiiti-nce of ex- 
comniuiiiratioii, the undertaking 
was attended with good success. 
An account of this niaiiufai'iur>- was 
published in the V3th volume of 
Nicholson's Joiirual. 

Ihe only injurious contamination 
of alum is the sulphate of iron, 
from which it may he separated by 
being dissolved m boiling w.iti-r, 
aud agitated with rods whilst it is 
cooled. The salt of aUini falls to tlu- 
bottom, and waslu d two or three 
times in cold w.iti r is drained, aud 
yields a pure alum. 

Alum IS usi'.l ill large quaniiliiM 
in many niaiiuf.ictorie.s. W hen 
added to t.illow, it renders i; 
harder. Printers’ cusliiotis, iiiid flu- 
hloi'ks usi-d in the c.dU'o manufac¬ 
tory, arc rubbed with burnt alnm 
to remove any greasiucss, vvhicli 
might prevent the iuh or e.dour 
from sticking. Wood sitirn ienlly 
soaked in a solution of aliini lioi-s 
not easily take lire ; and the same 
is true of paper imjiregnated with 
it, which IS litter to keep gunpow¬ 
der, as it al-so oxeliides iiieisturi*. 
Paper iiupregunted with alum is 
useful in whitcuiiig silver, aud sil¬ 
vering brass without heat. Alum 
mixed in milk helps the separatioi^ 
pf ita butter. If added iu a very 


small quantity to turbid water, in a 
few minutes it renders it perfectly 
limpid, without any bad taste or 
quiUity ; wbUc the sulphuric acid 
imparts to it a very sensible acidity, 
and does not precipitate so soon, 
or so well, the opaque earthy mix¬ 
tures that render it turbid, as I 
have often tried. It is used in 
making pyrophonis, in tanning, 
and many other manufactories, 
particularly in the art of dying, 
lu wliich it is of tbe greatest and 
most important use, by clesnsing 
and opening tbe pores on the sur¬ 
face of the substance to be dyed, 
rendering it fit for receiving tha 
colouring particles, (by which the 
alum is generally decomposed) 
and at the same time making the 
colour fixed. Crayons generally 
consist of the earth of alum, finely 
powderi-d, luid tinged for the pur- 
po.st-. Ju medicine it is employed 
us an astringent. 

ALl’M KARTH, according to 
iUapToth, funtaiua charcoal 10*05, 
silica -to, alumina 10, oxide of iron 
0.4, sulphur 'l.M sulphates of lime 
and piit.tsh each 1.5, sulphate of 
iron l.S, magni-sia and muriate of 
potash O.S, and water 10.r5. 

.\MAUtiU, a T.iriely of boletus 
igniariu-i, fi-om wliirh the ttcrmaiis 
aud Fr. u<-h make tiiidcr ; for this 
jiurpose it is boiled, then dried aud 
'n-at, !iud afli-i-w-ardH stet-ped in a 
solution of nitrt-, and drit-d again. 
It i-s used either with a flint aud 
Steel, or put into the pyrophorus or 
fire ho\, by wliirh it is light«-d by 
the siul.lcn emuU-usatinn of the air. 
This plant is found very ahuudantly 
in most I'oinitrii-s, p.irticnlarly in 
the highlands of Scotland, in the 
truiilv. of old ash and other trees. 

AM VI.tl.lM is the combination 
of luer iiry t. itli other metals. 
The most common aiiiaig.imis that 
of im-rctiry and tin, which is put on 
till- hack of looking glass<-s. An 
iim.ilg.tm of mercury and gold leaf 
is iiscil iu water gilding. Seo 
M i iii-i nr. 

A.MUER is a hard, brittle, taste- 
less suhstatice, sometimes per¬ 
fectly transparent, but luostly st-mi- 
trunspareiit or opaque, and of a 
glossy surface; it is found of all 
colours, but chiefly yellow or 
orange, and often contains leaves 

p 
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orin$eet»; H* tpeeitc gravity it 
Aval I.OdS to 1,100; its fracture it 
erra, iimooth, and eUffy; it it 
Kapable of a fine poTioh, and be¬ 
comes electric by friction; wbcn 
rubbod or heated, it gires a pecu¬ 
liar aereeablc smell, particularly 
when It melts, that is at of 

Fahrenheit, but it then loses its 
transparency ; projected on burn¬ 
ing cools, it bums with a whitish 
flame, and a whitish yellow smoke, 
but gl res rery little soot, and leiircs 
brownish ashes ; it is insoluble in 
water and alcohol, though the lat¬ 
ter, when hichly rectified, extrai ts 
a reddish colour from it; but it is 
soluble in the sulphuric acid, which 
then acquires a i eddish purple co¬ 
lour, and is prccipitable from it by- 
water; no other acid dissolves it, 
ttor is it soluble in essential nr ex¬ 
pressed oils, without some decom¬ 
position and long digeslinn ; but 
pure alkali dissolres it. By distil¬ 
lation it affords a small quantity of 
water, witli a little aeelutui acid, 
an oil, and a peculiar acid. The 
oil rises at first coloiirle.ss ; but, ns 
the heat increases, becomes brown, 
thick, and rmpyreumatic. The oil 
may be rectifi»-d by successive dis 
tiUatious, or it may be obtsiiu-d 
very light and limpid at on< e, it it 
be' put into a class alembic with 
water, as the elder Kouelh-directs, 
and distilled at a heat not gri-att-r 
tlian 2|aO Fahr. It requires to be 
kept in stone bottles, however, to 
retain thi.s state ; for in glass vessels 
it becomes brown by the action ot 
light. 

•■Vmber is met witli plentifully in 
regular mines in some parts ol 
Prussia. 'I'he upper surface is com 
posed of saud, uuuer wbicli is a 
stratum of loam, and uinler this a 
bed of wood, partly entire, but 
chiefly mouldered or rhauged into 
a bituminous substance. I nder 
the wood is a stratum of sulphuric 
or rather aluminous luiueral, in 
which thd amber is found, fitrong 
sulphureous czbalations arc ofic n 
perceived in the pits. 

Amber has been found in larRe 
masses on the sea roast of rarious 
rountiies. liuethius speaks of a 
piece of amber of tho sise of ahorse, 
throwu on shore near Peterhead in 
Scotkads about l$ld| aad Of wbkb 
do 


the jrreafer port wm ronmufd in 
thr 0ri* by thv ignotfOkt runtie$ wbip 
compared the MCtmt tu tb%t Oi CJm> 
fraDkiJicrnac m the churcheB*^ In 
the royal cabinet of Herlizi i$ a 
piece of amUi^r lhU>. in 

The oriKin of a&iber mvolfed 
in oUarurity. hut the proffretM of 
vegetable chi«iUtry may be ea- 
pected to throw light on the auh- 
ject. Dr. Brewater* of Bduiburghp 
from finiiii' eaperimeuta ctmclude*. 
that it IK au iuduraied vegetabU* 
juice, \uiber may W distinguished 
from nit'lht** from iU bi ing fusible 
by beat, which in not tin* caae witli 
the latter KubKtance. It is kitotrij 
from copal by spitting and ffoUuug 
when it burns, whereas ihi* latlt*r 
falls in drnpKy if melted on tho puiot 
of H knife. 

Aniber is used in maklDg Tar> 
nishes. 

AMiiKKf2R1S is found in the seSg 
near the i oasts of vaiious tropic.al 
countries ; and has also l>e<*li tldkeii 
out of the intesUni’Kof tiie phyaeter 
mucroci'phalUK, th«* spt^nnaeett 
whaler A.h ithas not been found in 
any whales but such as are dead or 
Kick, Its prkKhii'tinn is generally 
supposed to bi* owing to diaeasep 
though some have a little too pe¬ 
remptorily affirmed it to bo the 
cause of the* morbid all<*4'ti<>n. Aa 
no large picc«> has everlM^en found 
w ithout a grcstter or less ipmntity 
ot ihe beaks ot the sepin ocHopodia, 
the coiiinioii food of the spermaceti 
whale, interspersed tbrougbout its 
suliMtaiK e, then* c<in 1 m* little doubt 
ul its on,;.ij.iniig in the iutestiiies 
of the whale ; lor if it were wca- 
somaily sw'altowed hy it only, and 
thi-n c.iuseil diseasrs it must murh 
tiioro frequently 1 m* found wilhoiit 
thi -M*. when It IS met with llonting 
in the sea, or thrown opoti the shore. 

AmbergriH is found of various 
siat*s, generally in stuall fragnients, 
bui sninetinies so large as to weigh 
near two hundred pounds. Wb^ 
lakeu from the whah* it is not so 
hard as it becomes af^rwards on 
exposure* to the uir. Its spectfh: 
gravity ranges from 780 to 020. If 
good, it aiUif'res like wax to tho 
edge of a knife .with which it U 
scrapcMlg retains the Imprassicm of 
tho teeth or nails, and omits n Iht 
odoxif^xig lipoid ou heisf pead- 



tr»tei with A liot needle It ie se- 
tutralJjr brittle; but, on mbbiag it 
"With the nail, ft becamem amoatb 
Jikf bard eoap- Jta colour is ritbcr 
white, black, aah coloured, yellow, 
or Markiah; or it it Tarieeated, 
namely, gruy witli black ipecke, or 
xrey with yellow epecka. Its amell 
M peculiar, and not eaay to be 
conutertciU’d. At 141*5 it melt*, 
aud iit ' 21 ‘ 2 f ia Tolatilixed in the 
form of n white rapour. But, ou a 
red-hot coal, it buma, and ia en- 
tiri'ly disaipatt'd. \t'atcr haa no 
action on it; acida, eKccpt nitric, 
art feebly on it ; aJkalia combine 
with it, and fnmi a soap ; ether aud 
the volatile oils dissolve it; lo do 
the Axed nils, and also ammonia, 
when assisted by heat ; alcohol 
dissolves a portion ol it, and is of 
ftreav use in aii.ily/.iiig it, by sepa¬ 
rating Its coiistitueut parte. Ac¬ 
cording to Uouiltoii la Orange, who 
has given the latest analysis of it, 
aaru parte of ambergris consist ot 
ndiporcrc ‘i016 parts, a resinous eub- 
Btaiici' 1107, beuzoic acid 425, end 
roal ri2. 

■iMibergris hae a very remarkable 
fragrance, and for tliat reason a 
enliitinn of it in alcohol is added by 
the peritiniers in very minute qtuui- 
tity to laieuder water, tooth pow¬ 
der, hair powder, aud wash balls. 
Its great price, being sold as liigh 
Its guinea per ouuee, ad'ords a 
eirniig teinptatiou to ailulterate it, 
and iniKtnres of benzoin, labdaiiuni, 
and meal s:'etited K'itli musk, have 
keen employed for that purpose. 
Irs greasy appearance ami its smell, 
when heated, together with its solu- 
biliiy in tilcubol, alfords the means 
of distiiigoishing it. 

AMKIjI (lOMTK. A greenish co¬ 
loured mineral found in granite 
near I'iiiig lu Saxony. 

AMiCrilVST. The amethyst U a 
em of a violet colour, aud great 
rilliancy, said to be as liard as the 
-giiby or sapphire, from which it 
oily differs in colour. This is called 
the oriental amethyst, and is rory 
Tare. VV ben it inclines to the pur¬ 
ple or rosy colour, It is more csteem- 
:«d thau when it is nearer to the 
4>lue. Tkese amethysts have the 
kwuae tignre, havdness, spocific gra- 
lylty, and other qualittus, as the 
%e«t sapphirea or roMes, and ctmte 


from the same piaee*, particnloidy 
from f'ersis, Arabia, Armenia ooct 
the Weat Indies, The occidental 
amethysts are merely coloured crys* 

tuht or quaxtXs 

AMIANTHUS, on MOUNTAIN* 
FLAX. See AsaBSTUs. 

AMMONIA, called also the vole* 
tile alkali, and in the form of gaa 
iswell known by the nameof harto- 
hom. It is ob^ned from sal am¬ 
moniac or salt, made on a large 
scale in Kgypl soot by sublima¬ 

tion, and'which is also made abnn- 
dantly in Europe. It consista of 
83.30 nitrogen and 17.04 hydrogen. 

Ammouiacal gas extinguishes 
combustion, and destroys animal 
life. It is itself, in part, combns. 
tible. It haa on acrid taste, water 
rapidly condenses It, and is capable 
of dissolving one-tbird of its weight, 
or 460 times its bidk. Its sppcifto 
gravity is stated by Sir H. Davy to 
be 0.5!I0 compared with common air. 

When united with water it ia 
called liquid ammonia; the more 
water the greater is the specific 
gravity, and by its circumstance 
its purity may be knovi-n. Ten 
potind-s of sal ammoniac will yield 
about 30 pounds of liquid. 

Ammonia has all the properties 
of an alkali, and has been of essen¬ 
tial service in chemical researches. 
M hen amnion iacal gas is transmit¬ 
ted through Charcot ignited fn a 
tube of iron, the prussic, or as it ia 
called, the hydrocyanic acid ia 
formed. 

Ammonia combines with the 
acids, ami forms neutral salts. The 
most important of these is the mu¬ 
riate of ammonia, commonly called 
sal ammonia. 

in Egypt, the chief fuel is the 
dung of camels ; and as all animal 
bodies yield a large portion of am¬ 
monia, there is much of it in this 
dung. Hence the soot is impre^ 
uatM with sal ammonia. Soot is 
collected, and put in large glass 
globes, which are exposed for seves 
rol days to the heat of a furnace, 
and then allowed to coot, after 
which, being broken, the upper 
part is found to be Unod with a«l 
ammoniac. It is said about S Iba. 
are obtained from M pounds ef soot. 
In Europe, cylinders Of ca8t irMk 
dluag^ with bo&oa, hotn*. 
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pAiinfi of hidofl and other animal 
matten, and being cneposed to great 
heat a gn«at qiionCity of impure 
carbonate of nnimoniu dwtiis over. 
Jt U made in i'Vuncr by planing is 
one brickkibi eotumoii salt and 
aulphuric acid, in another miiinal 
inatU'ra, and great heat being ap¬ 
plied, from tbc lirat arise* muraatir 
acid gas, and f.otu the second am- 
mopiacai gas, M hich ladug coudurt> 
ctd by giieti into a third cliauiber, 
there unite togetlier and form n.iI 
aaimoniac. bal ammoxiiuc may be 
obtx^ed from roal soot either by 
subliinaCxou or by lixitiatioii Mith 
water. 

AMMONIAC (GUM). This U a 
gum-reaiu, bi'iug partly H<duble in 
water, and p«irUy in spirits. It in 
entirely diaauKed in ether, nitric 
^id, and the alkalis. Ilraconnot, 
iu aiiahsing it, found 70 parts reaiu, 
JH.4 gum, -1.4 glutinous matte**, U 
water, and 1.2 loss iu loo parts 
Its specific gravity is about 1.200 
tVitU water it forms «i milky solu¬ 
tion. It is obtained in Mimll pi«'c<>9 
of a yellowish while matter. It luts 
an e\.tremcly unpleasant bitt4*r 
ta.ste. In metlicine it is prescrilH'd 
as an antbp.isnioiUc and experto- 
r.iut. It is gi\en to children v.heu 
lhe> are recovering from the hoop- 
iug cough, and par^y operates by 
iu unpleiutautiiesH iu causing them 
to make an ellort to bre.ak tbc 
habit of Coughing, as they are or- 
dt^r^'d to take sf>m<’ <>ach time im- 
vnediatelv aftet cotighmg. 

AMMbllC ACID. If the liquor 
omuit of a cow be evaporated to 
c>n«‘ fourth, rr>sfai.i will form in it 
on cooling, wh;f b will btf found to 
po.«scss acid properties. These are 
ca]U*d tlie amnioUc arid. 

AMPIflUOhE, aapecici ofArty« 
noUte. 

AMPHIGEKE, a species of Ye- 
suvi.*in. 

AM r O!)A toil) Is a mineral 
rousistiug of green earth, calc spar, 
steatite, lithomarge, imbedded in 
line grained grec^Dstom*, sonu'tmies 
eoDtaiiuag the crystals of horn 
blend*: > 

ANACARDir M, CAS H K W 
NIT, flit MARKING NIT. At 
one extremity of the fruit of thr* 
cashew tri^e is a Hattisfa kiduey- 
sbaped nut. between the riud of 


which and th« thin otiter ahell is a 
small quantity of a red, tblcklsh, 
inflammable, and Tory caustic li¬ 
quor. This liquor forms a useful 
marking ink, as - ny thing vi^tt(*n 
on linen or cotton w*ith nt to of a 
brow'll colour, which gradually 
grows btucker, and is very durable. 

ANAUriMK, o« CmiC y.KG- 
I.ITH is a mineral consisting of .W 
silica, la alumina, 2 lime. 111 soda, 

WHt«*r, atid :5j loss in IW» paris : 
specific gravity about 2.fb It has 
been found in C'altoii hill, Ediii- 
liurgh, iu the isle of Skye, tho 
Terroe i.slands. 'I'he %anety fomu! 
at Somma, tin* neighhouniig sum¬ 
mit to mount \e.Huviu'«, has bi^en 
catli'd sarcidili* from itn resemblance 
to de;«h. .\nalcime is cubic crys¬ 
tals, whose angles are replaced by 
thri'c plant's. Jt l>ecomt»i* some¬ 
what electrical when heated. 

\ N Al.^ SIS. t'bemical analysis 
consists of a great variety of opera¬ 
tions, perforiiK-d lor the purpose of 
separating the compoiieuf parts of 
bodies. Ill tlu'se operations the 
most <‘Vleiihi>e knowdedge of such 
prop<Ttn'S ol iHKiies as are alreadv 
discovered must be applied, in 
order to produn* simplicity of 
effect, and certainty in tin* residts. 
Chemical uiial>His cam hardly Is* 
executeil with success by on** who 
is not 111 possession of a consider¬ 
able number of simple substances 
in a state of gre.'.t *|>urit>, manv of 
whitdi, from tln’ir effects, ar** ralh'd 
reagents. The word anaUsis is 
applied by cbi-inists to dcnoti* that 
series ol* operations, hv which Ibii 
coiupoiieiit p.irts of bodies are de¬ 
termined. whether the> Im* merely 
separnU-d. or exhibited apart from 
each either ; or w hether tliese dis- 
tinclire properties be exhihibsl by 
c.iuning them to «*nti*r into new 
com**tn.'\tious, V'lthout the peri*«*p- 
tible inter,entuoi of a separate 
state. Toe feri'iiug of new cniuhi- 
niitions is called synthesis; ami. iii 
th«' chemical exanduatioii of iKidiea, 
onalvsiii or M'paratioii can scarcely 
e%er Im* «*ffecled, without ayilibcsia 
taking pl.iie .it the aame time. 

An most of the impr.ivemriita in 
the scieiico of ‘rlnmiistry ronsist in 
bi'inging tin* art of ajialyaU nearer 
to pertectidu, it U not eaayto gi\e 
any other rule to tho Uaniur than 



ANA 

the^ireiu^tal otio of consulting and 
remarluDg the processes of Ute 
best chcanists, such as Sr1i<*c'1o, 
Bergtoaii, BerthoUet, Kirwran, Vatt- 
<}ueliu» and Berzelius. The; bodies 
'wbudi present Uu'xuselvc^s uiore 
frequently for examination than 
others, art* minerals and mini^ral 
ivaters. In the exaniinatioii of the* 
former, it was the hahit of tlie 
earlier chemists to arai) fb<‘inHeI\( s 
of Uie action of lire, with very few 
humid proccHses, winch are such as 
might he performed in the usual 
temperature of tlie atmosphere. 
Modem chemists loo e impro^ ed 
the process by f»re, hy a very ex¬ 
tensive use of tlie hlow-pip<;, and 
have succeeded in dctiTtniuing the 
component parts of initie.als to 
great accuracy in the humid way. 

Several autUrns: Ii. \c unttcu on 
the examiualioii of earths and 
stones. 

Ihe first step in the I'xaminatioii 
of consisleiit <*arth.-' or -dones is 
somewhat rtilTerent from that of 
such aa arc* puh rriih'iit. Their 
specific pravilv shovUl first lx* ex¬ 
amined ; ut'-o their hardness, uhe- 
ther they will strike fire with steel, 
or can he scratched h\ the nail, or 
otily hy rT\>tal, i>r stones of still 
greater lisinliu-ss ; a1 «4t their texture, 
perviousness l.i light, and whether 
they he inanife.'^tlv homogeneous or 
coiiipeuiul species, \<\ 

‘ill. In »omi‘ CJisi s, we. should try 
whether they iinbihe watiT, nr 
whether water can extnet any 
thing Iroiu them hy ehullitiau or 
digestion. 

3tl, Whether they he suluhle in, 
or ertervesce witti, acid,**, bid'ore nr 
after puUerizutiou ; or wlieUu r de- 
ronipcmable hy hniiing in a strong 
•oiutiou of pnta>h, ^c. us gypsums 
iind poiidi’Tous sparx are. 

4th, hether they douuiate with 
nitre. 

6th, Whether they yield the fluor 
nrhl hy disliUulimi w ith sulphuric 
ikcid, or ammoina by dUtilliug them 
with potash. 

6lh, Whether they be fusible fn*r 

with a hlow'-pipi’, and how they 
are afiecU'd by soda, borax, aud 
luicrocoHinic salt; and whetlier 
they decrepitatu wdieu gradually 
h«‘Ut<'d. 

7 th, Stones tliat melt ver S€ vyith 
63 • 
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the blow-pip© arc certainly 'cois> 
pound, and contain at least three 
species of earth, of which the ral- 
careoti.s is probably one ; and if they 
giro ftrv w'lth steel, the silicious is 
probably anoth«*r. 

I’hi* general process pr«*srTihed 
by the celebrated Vauquelin, in the 
3i)th Toliimo of the Anriales de 
is the rleareat which has 
yet hei'ri offered to the chemical 
stud<‘iit. 

If the mineral be very hard, it is 
to he ignited in a covered cnicibl© 
of platinum, and then plunged into 
cold water, to render it brittle and 
easily puh erisable. llie weight 
should lx* noti'd before and after 
tliis operation, in order to sec if any 
volatile matter bus been emitted. 
For the purpose of reducing stones 
to an nupalpahle powder, little 
mortars of highly hardened steel 
are new made, consi^tingef a cylin¬ 
drical r;w nud peitle. A mortar 
of agate aho UM*d f'r subsequent 
Icvigalion. About ten of 

the mijieral sbouJd he f.e;'r<d at 
once; sind after the whole 10<» 
grains bate been reduced in sue- 
cesnion to an iuipa'pahle pi«wder, 
they should be w eighcil^ to find 
what increa.se may hn^e been de- 
rii?*d from the MibsUiiice of the 
agati*. 'iliis addition may be re¬ 
garded a.i allied. 

Of the ten primary' earths, only 
four are usually met with in mine¬ 
rals, y i/.. silica, alumina, magnesia, 
and hiTic, a.s.-iociuted with somo 
met illic oxide's, which arc com¬ 
monly iron, manganese, nichel, 
Clipper and ebronium. 

If neither and nor alVali be ex¬ 
pected to be prrs4 Tit, the mineral 
is mixed in a .‘*iUer cmcible, with 
thrice iUs weijrht of pure pot.-ish and 
a little water. Ileal i-i gradually' 
applied to the covered crucilile, 
and is finally raised to redness; at 
U'hich tempt'rature it ought to 
he muititaiued for un hour. If 
the m.ui.s, on mspecUon, be a per¬ 
fect gldss. silica may be regarded 
us the chief constitiu'iit of the 
stone ; but if the vitrification ht^ 
very iu)pertr> t mul the. bulk much 
iiicroase<i, alumina may Im sup¬ 
posed to prcdouiin<ito. Abi'owuisit 
or dull *greeu colour indicates tlio 
prcscucc of iron i a bright gras#- 
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green* xrluch U imparted to water, other earths and the nefalUe oaidee 
that of manganese; and from a remain. 

groeniah yellow* chromium may be Tbia alkalino-earthy eolation, ee« 
expected. The crucible, atUI a Ht- parated f^om the reet by hltrataoti, 
tl<* hot. being tint wiped, ie put is to be treated with an eacesa of 
into a ca,p»tiXv of porcelain or pla- muriattr acid ; after which earho- 
tinuni ; when, warm di.stil1ed wmI^t nate of aikunonia b<'ing ^ded lUao 
ia poured upon the alkaline earthy tn excesa. tlie alnmina is th^wa 
iuatf4, to detach it from the rrucilile. down while the giucana continues 
Having transferred the whole of it dissolvetl. Th<* ftrst earth sepa* 
into the capsule, muriatic aciil i« rated by filtration, washed, dried, 
pemred on, ami a gentle h€*at ap- and tgni1«*d, gives the qaantity of 
plied, if necessary. b> act'omplish alumina. 'I'he tmtur«'> of this may 
Its solution. If tlve liquid be of an Ih* further dt^monstrateil. by treat- 
orange-red colour, we infer the ing it with dilute sulphune acid. 
present*e of iron ; If of a golden- and sulphate of potash, both tn 
yellow, that of chrnroidm ; :ind if equivalent quantities, urhen the 
of a purplish-red. that of manga- whole will tx^ converted into alum, 
nese. The solution is next to be filtcn^d liquid will deposit its 

evaporated to dr>‘ur5s, on a sand glucina. on dissipating the ammo- 

bath. or over a lamp, taking care nia. by cbtilltriou. It is to he sc- 
#0 to rc^guiate tho heat, that no parated by filtrntiou. to la* washed, 
particles l>e tlirowu out. Towards ignited, and weighe«t. 
the end of the evaporation, it as- 'I’lie m.itter undissolred by tho 
sumes a gelatiiinus consistence. At dig<*st»oti of the liquid potash, tnay 
this pi'riod it must h<* stirred fr«*- consist of Urue. mapnwm, and me- 
giiently with a platiniuu spatula tallic oxidi's. Dilute sulphune arid 
or gla^^s rod, to protnoti' the disen- must la* direstrd on it for scums 
gagcoM’Ut of the muriatic acid gas. time. The Nohitiou is to Ik* erap»- 
AAer this, the heat may be raised rati*d to drxxie***, aiid heated to 
to fully *11*2^ F. for a few' minutes. «*xpel the eX4M:>ss of acid. The 
Hot water is to be now' pound on .saline solid nia(t«*r lu’ing now tUl- 
in coiisidenible ahuiidaiice. which fuwd in a modf*rate quantity of 
disH(jl\c*.< cn'ry thing except the | water, the sulphute ol magnesia 
silica. By filtration, this earth is will la* dissoUed, and ahmg with 
separuti'd truni the lujuid ; and j the timtallte sulphates* may l>v se- 
being edulcorated with hot w'uter, ' p.irated troui the sul(.hate ol lime 
U LH then dried, ignited, and bv the filter. The latnr la'ing 
W'eiglwd. It <*oiistiliire> a fine WM^hed wtfb a little wafer, drud, 
W'hUe pfiwd« r, insoltihle in utids, ignited, and ueigUetl, gir^ s, by tho 
and f«-4 litig geitty Iniween fhe scale of equiralents, llw quantity 
t«*eth. If !l Ih‘ coloured, a little ol lime iti lUe mineral. The uiag- 
dilute muriatic ncei must ho di- nc.<«iaii nmt raetaUic Milntion being 
pesU’d on it. to remote th«* udlM'r diluted with a targ«‘ quantity of 
mg metallic p.irticles, which must water, is to he tTi*ated with btrar- 
he addi-d to the first solution. Tlin* Imnale of potash, w lech will precl- 
mitsi HOW' be reduced h\ evapora pihite the nickel, iron, and cJbro- 
tion to the bulk of half a pint, iniuni. hut rrt im the m icnewm and 
CuHionate of pota»h Is'ing then matigawiwe, by rh** I'Xcos of car- 
added, till 4 t indicatiw alkaline ex houir acid. ll\drosnlpliiirt*e of 
cc.ss, the liqnid must be made to potash wall throw dow'n rh** tnan- 
boil for a little, A copious prcci- gant'se, from fht* magnesian solu- 
piUtiou of the eartli and oxides tion. The addition of pure potash. 

IS that prod*:ced. The whole Is aidt^d by g«mt1e ebullition. wUI then 
tbrowrn^oo a filttrr, and after it is pri^rtpitate the magnesia. T'hr 
•o drained as to aasumi* u M'mi- oxide of manganese mav In* freed 
•olid coitsirttnnce, it is n*mov<«d by from the sulphuretted bydrogou. by 
ft plstinum blade, and boih'd in a ustulafifui, 

eapsule for •omc time, w ith solu- The mingled meiallkr aside* nraat 
tiou of pure potash. Alnmina a«d be digested with abundance of 
g:hxciiift are thoa dissolved* while Che nitric aeid, to acitUly the chrondtso* 
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Tbe liiirM U natt treated with 
potash, whidi forms a soluble ebro- 
tnatp, while it throws down the 
iron and nickel, llie chromic acid 
ma; be si-paratod from the pohufa 
by muriatic acid, ami digested with 
heat, washed, dried till it becomes 
a green oxide, and weighed. The 
ni^ul is separated from the iron, 
by treating their solution iu muri¬ 
atic acid, with water of ammonia. 
Tlic latter oxide which falLi, may 
be separated by the filter, dried 
and weighed. By evap<jratiug th<' 
liquid, and exposing the dry re'i- 
doe to a moderate heat, the ajn- 
nmniaral salt will suhtinie and leave 
the oxide of nickel Irchind. 'JTu* 
whole separate weights must now , 
be collected in one amount, and t 
if they constitute a sum within two j 
per cent, of tiie primitive weight, 
the analysis may Im! regarded as 
giving a satisfactory aci-omit of the 
eompositiou of the miueral. But 
if the deficiency Im' considerable, 
then some volatile ingvedieut, or 
some alkali or alkaline Milt, may be j 
euspectert. 

A portion of the mineral broken 
into smalt fragments, is to be ig¬ 
nited in a porcelain retort, to which 
a refrigerated r<-ceiver is fitted. 
The water or other volatile and 
condensable m.vtter, if any be pre¬ 
sent, will thus Ih‘ obtained. But 
if no loss of weight hi- sustained by 
igmtinn, alkali, or a volatile acid, 
may he looked for. Tba latter is 
usually the fluoric. It may Ih- ex¬ 
pelled hy digestion witli snlphuric 
ac.id. It is i-xactly characteri.sed 
by its property of corroding glass. 

Beside this general method, some 
others may be used in particular 
ca-.es. 

Thus, to discover a small propor¬ 
tion of alumina or luagnesiH in a 
solution of a large quantity of lime, 
pure ammonia may be applied, 
which will precipitate the alumina 
or magnesia (if any be), but not 
tlic lime. Distilled vinegar applied 
to the precipitate will discover 
whether it be alumina or magnesia. 

kdly, A iniuute portion of linu* 
or barytes, in a soluUou of alomina 
or magnesia, may be discovered by 
the siupburie acid, which precapi- 
tatea the lime and barytes: the 
■olncraa ahuiild Im dUut«, ek« tbm 


alumina alM would be precipitatfid. 
If there be not an excess of aeU^ 
the oxalic acid is still a nicer teat 
of lime: 100 grains of gypaam 
contain about .13 of lime; 100 grains 
of sulphate of barytes contra OS 
of barytes ; 100 grains of oxalate 
of lime contain 43.H of Ihne. The 
insolubility of sulphate of baiytes 
in 500 times its weight of boiling 
w'ater, suSiciently distinguishes it. 
From thesi* data the quantities are 
ca.sily investigated. 

3dly, A minute proportion of 
alumina ui a large quantity of mag. 
uesia may be lUscovercd. either by 
precipit.-iting the whole, and treat, 
ing it with distilled vinegar; or by 
beating tlie solution nearly to ebuh 
lition, and adding more carbonate 
of niiignesia, until the soliittott is 
perfectly neutral, wliich it never is 
when alumina is routained in it, as 
this requires an excess of add to 
keep it in solution. By these moans 
the alumina is precipitated in the 
state of emiiryon alum, which con¬ 
tains about half its weight of alumina 
(or, for greater exactness, it may be 
dei-omposed by boiling it iu volatile 
I alk.vliy. After the preeipitation 
the Bolntion should be largely dt- 
{ luted, as the sulphate of magiu^ia, 
which remained in solution while 
hot, would precipitate when cot^ 
and iiux witii tin- embrynn alum. 

4thly, A minute portiuu of mag¬ 
nesia in a large quantity of alumina 
is best separated by precipitating 
the wbole, and treating the pre^ 
pitate with distilled vinegar. 

Lastly, Lime and barytes are 
separati'd by precibitatiiig both 
with the sulphuric acid, and eva¬ 
porating the solution to a small 
compass, pouring olT the lii^uor, 
and treating tbe dried precipitate 
with .500-times its weight of imiiing 
water; what remains uudissolved 
is sulphate of barytes, 

Tlie inroiivenicnces of cvnployiag 
much heat, arc obvious, and Mr. 
Lowitx informs us, that they may 
be avoided without the leaat disad¬ 
vantage. Over the flame of a opwit 
lamp, that will hold an ounce and a 
half, and is placed in a cyUndxical 
tin furnace, four inches Ugh and 
three in diameter, with air-halea, 
and a cover perfeamted to hold thn 
anKihle, be boils tbg oteite pito 
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pnrcd ftft directed abore, stirrini; it 
frequently. Hin crucible, whicli, 
well a:* the t«patula, ii» of very 
fine silver, holds two nu«<‘es aiul u 
half, or tliree oniires. Ah noon as the 
matter is boiled dry, lie pmirs in 
as much liot wati^r us he used at 
first; and this hv rejXNits two or 
three time’s mor<’, if the lefmetori- 
ness of the fossil require it. 
tmi^h bubbles arisinf* tlunnc: tlie 
boiling, are in peiier.iI a sipn that 
the process will be attended with 
siUTCHS. Kven the sapphire, tht»ui*h 
the most refractory of all Mr. l/owi(z 
tried, w‘as not more so in thi'* th ni 
in tlic dry way. 

Sir H. Davy observes. t'» :t th«’ 
bnracie acid is M*ry usetul iii am* 
Ivrinp stones tliat ront.a.n .i ti\rd 
alkali; as its attraction b»r tlo* 
dilTerent earths at the heal of ipiii- 
tion is considerable, and the com 
p.-tmds it forms wath them art' 
easily decompOM'd by tie* mirn'ral 
acids dis.tolved in water, llin pro- ' 
cess is as follows: 1-et 100 pr.iins > 
of the stone to be examined be r. - 
duerd to a fine pow'dcr, mixed with 
2t00 grains of boracic ueid, and fttscil 
for about half an hour at a >tronp 
red heat in a crucible of platiiia or 
silver. Dipt’st The fused Tints# in 
an ounce and half of nitric acid di 
lilted with se\<n t»r eight limes the 
uantity * f w.it«T, till the whole is 
lyoiJiposed; and then evaporate 
the solution till it i** reduc<-t to an 
ouiice and half, or two ouiro’s. If 
the stoin* contHined silex, it will 
separate in tbM pror<>ss. and must 
be collected on v filter, aiift I'dtilro 
rated with di.stilb <l water, to se- 
parate the saline m.’tter. The fluid, 
mixed with ail the w'tter thn^ has 
been passed through the filter, 
bcin;j evaporati’d tiil rediu’ed to 
about half a pint, is to l>e saturated 
with carbonate of amruntiia, .md 
boiled with an excels of this s.ilt, 
fill all that Will precipitate has • 
fallen down. 'Hie ♦’arths and nu* \ 
tallk oxides hoiiiR separated by 
filtration, mix nitric and with flu* 
clear fluid till it has a strongly sour 
taste, and ^eii evaporate till the ) 
Imracic acid remains free. Filter 
the fluid, evaporate it to dryness, 
and expose ft to heat of 430^ F. 
whim the nitrate of ammonia will 
be-decompi^d^ and the nitrate ef 


potash or soda will remain tn the 
vessel, *rho earths and metallio 
oxides, that rciuAini’d on the filter, 
may be distinguished by tho com* 
moil processes. The alumina may 
he .lepnrutml by solution of potash, 
the Inie by sulphtirtc iwid, the 
oxide of iron by succinate of am* 
monia. the manganese by hyebro- 
sulpburid of potash, and tUu mag- 
ii«*sia by pure soda. 

I'er aiialysm of soils. See Soii.i. 

For aualvMs of vegetables, hea 
^ Si; I r V r.i.i Kim; uost, 

.\\ -\l VSF., a very rare mineral, 
found only in Dauphiuy and Nor- 

W.t'. . 

AN DAht'SlTK. a mineral first 
found in Aiulaltuita. It cousists of 
■' J .alumina. Si silica, H potash, X 
ovidi’ of iron, and d loss lu ino 

^ 'vn’duKOLITE. See. Cross- 
.S1 UN r.. 

Wfl VDRITK. Anhydrins gyp- 
ol V. bv b there arc six vorjc- 
fic* . 'Hu* CO- .pa'’*, the granular, 
the fibr.'ii.#, the r.nbat. d, the sparry, 
and the Mlu itVrous or ^ ulpinite. 
The lust tas**.# its n«iinc from Vul- 
pino in It.Uy. Ii takes a fine 
polish, and IS cHtoomed by stntua 
n<‘s. It i'ont.'iiii.H 112 suljih \tt' of 
liinc, aiitl s sihi’a. Ill thi' J<N>. Its 
colour is greyish vt iticd 

vith bluish grey. Specific gr.ivity 

ANTI., OR NIL. an .tmeric.in 
pl.tnt. from the bMV(«> «d uhich 
iiKligo IS prepari’d. 

ANIMAL M\t;ODM. The va- 
riciis Innlics around iis, whieli form 
the objects c*f chfnnc.il resi-,rre!i, 
hove ;iM Mudergouc o number of 
cornbinatious and decom* ot.iii«ins 
belT n- we take tlieni in li.tnd for 
I'xai.'nu.ition. I'ln'se arc all roti 
stMpirnccH of tin* snine attractions 
or sp<-riH.' piupf'tH'S that wc avail 
ourt<*1v<*s ol, H*'d . rc modifiod like 
wjM* liy virt u' ot the Mteations and 
temperatures of the b«*dns pre- 
si’titcd to each othcT. In tiic gri at 
iiiH-s of iinorgatn ".cd matter, the 
combinations unpe.ir t»» be iiiiu'h 
more aiiuple tfiaii such as taku 
place in the venseN ol organi/ed 
U’liigH, inuti'-ly. plaiit.s sod ntii* 
niaJ.s: in the fortiiei* ol w'hicli there 
is not any peculiar structtire of 
tubes frourvyiiig various fluids \ «ud 
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in the latter there ia ttot only an 
elaborate ayatem of veaaels, but 
likcwiiie, for tbo most an 

augniontation of temperature.— 
From surit caiuus as tbene it is, 
that simif of tiw substances aflbrded 
by animal bodies are never found 
either in v eRetabli* or minerals ; 
and so lik:'Wiso in veRctables are 
found certain products never une- 
ijiiivorally joet U'itli among roiitv- 
ral-i. Hence, mnong tUt; hy.steni- 
utical arrangements useil by che- 
niiHts, the most general is tluit 
which divides Imdies into thr«-e 
kiiigtioms, the animal, the vegetable, 
aiitl the mineral. 

Aiiittial, as well as vegetable bo¬ 
dies, iiioy be ronsiderod us peeiilitir 
a|ip;iratos for carrying on a deter¬ 
minate series of chemical opera- 
fioiis. \ ei>et il>!ea seem capable of 
operating wiili tluids only, and at 
the teniperature of the atmosphere. 
Hut most animals have a provision 
for meo'banically dividing solids by 
mu-sticutioii, which loiswers the 
same purpose us grinding, pound¬ 
ing. or levigiitnm, does in our ox- 
x-rinients; that is to say, it en- 
argi's the quantity of surface to be 
ac ted upon bysolvenfs. The process 
carne t cm in tlie stomarb appears 
to be of the same kind Hit that 
vvliicb we distingiiisli by the name 
of dig■■^!inn ; and the bowels, whnt- 
ever other user they may serve, 
f'vid'-ntly form an apparatus for 
tilti-nng or convi*yiug on the Iluids; 
while the more solid parts ot the 
aliments, which are probably of 
such a nature as not to he rendered 
diiid, but by an alleratiou wliieh 
vvoiiUl perhaps di-stj'oy tlie ti'Xture 
of flit! iiiai'liine itsc-lf, are reieetc'd 
as useless. \\ hen this liltered 
fluid p.is.sc's into the circulatory 
vessels, through which it is driven 
■with cnusider.ihle velocity by the 
mechanical action of the heart, it 
is subjected, not only to all those 
elaiiiges which the chemical action 
of its parts is capable of priHlucing, 
hut is likewise exjiosed to the air 
of the atniosplu re in the* lungs, 
into which that ehistic Iluid is ad¬ 
mitted by the act of respiration. 
Hero it iinditrgoes a change of the 
same nature us liappciis to other 
conibu-stible bodies when they com- 
bine vrith lu vital part, or oxygeu. 
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Tbia vital part beeomea condtnued, 
and immbmea with the blood, at 
the samo time tliat it gives oat a 
largo quantity of heat, in conse- 
quence of its own capacity for heat 
being diminished. A small portiem 
of azote likewise is absorbed, and 
carlmnic acid is given cmt. Some 
enriouH experiments of Spallanzani 
show that Ute lungs are not the; sole 
organs by which these dianges are 
ellrrUul. tVorras, insects, slu-lls of 
land and sea nnimals, egg shells, 
fishes, dead animals, and parts of 
animus, evim alter they have be- 
come putrid, are capable of ainor^ 
ing oxygen from the air, and giving 
out carbonic arid. They deprive 
atmo-spheric air of its oxygeu as 
completely as phospliortui. Shells, 
however, lose this property when 
their organization is destroyed by 
age. .\mplubia, deprived of their 
lungs, liviol much longer in the 
open air, tlian others in air desta- 
tute of oxy gen. It is remarkable, 
that a larv a, weighing a few grains, 
w ould rousuuie almost as much 
oxygen in a given Sme as one of 
the (inipliibia a thousand tunes its 
hulk. Fishes, alive and dead, ani¬ 
mals, and parts of animals, con¬ 
fined under water in jars, nlis^ied 
the oxygen of the atmospheric air 
over the water. .Muscles, tendons, 
bones, br.iin, fat, and blood, all 
absorbed oxygen in diflerent pro- 
portions, but tlie blood did not 
absorb nio-st; and bile appeared 
not to absorb any. 

It would lead us too far from our 
purpo.se if we wi're to atU'mpt an 
explanation of the little we know 
lespertiug the manner in which 
till- secretions or coiiibinatious that 
produciv the various animal and 
vegi'table sulistaiici‘s arc effected, 
or the uses of those sulwtani'es in 
the eroiiomy of plants and animals. 
Most of tlu-m .-'re very different from 
any of (he priaiuct-s of the mineral 
kingdoin. \\ «• shall therefore only 
add, that these organized beings 
are so contrived, that their exist¬ 
ence eoiitinnes, and all their fuiic- 
tinus are performed, as long as thu 
ve.ssels are supplied with food or 
materials to occupy the place of 
such as art' carried off by evapora- 
tiou from the surface, or otherwise, 
and as long as no great change is 
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wide, eitlier by Tiolonw or ili«cai<p, 
in thosp VfKacla, or thp fluHla they 
rontitin. But .i« sooit ili the rntiro 
procfs* iii interrupted in *ny very 
mu«ider4l>Ie defToe, the cliomirul 
nrrungpiufnto become altered, tJie 
temperature in laud nuimala ia 
ehaiif'ed, the minute reaaela are 
acted upon and deatroyed, life 
ceaaea, and the admirable atructure, 
being no longer aulhcieiitly perfect, 
Joaea its figure, aud returna, by 
new rombiuationa aud decompoai- 
tioua, to the general ntaaa of unor- 
gauUed matter, vcith a rapidity 
which ia uauully greater the more 
elaborate ila couatriictioii. 

The parts of vegetable or animat 
mdjatancea may be obtained, for 
ehemiciil exiitnination, eillier by 
simple pressure, which empties the 
vessels of their contents : by diges¬ 
tion in water, or in other fluids, 
which dissolve certain parts, and 
often change their nature ; tyy do- 
structire distitlatioii. iu which the 
application of a strong heat altera 
the combination of the parts, and 
causes the new products to pass 
over into the receiver in the order 
of their volatility; by spontaneous 
decomposition or fermentation, 
wherein the component parts take 
a new arrangement, iitul form emn- 
ponnds wbicli did not for the iiinst 
part exist in the organira'd sub¬ 
stance ; or, lastly, the (lulii'irms 
rheiiiist w*iil avail himself of nil 
these several metboils singly, or in 
combination- He vv'ill, ucctirdiiig 
to clrciimstances, aepar-ite the parts 
of an animal or vegetable aubstaure 
by pressure, assisted by beat; or 
Iry digestion or iHuliug in various 
fluids added in the retort which 
contains the substant >* unfler ex 
aminatton. He will attend parti¬ 
cularly to the provluets which p-iss 
over, wbi'ther they be pennaiiently 
elastic, or subject to condensation 
in the tnnperatures we are .ible to 
produce, to some rases, he will 
snlTer the spontaiieous tleromposi- 
tion to precede the application of 
chemical methods; and in others 
be will attentively mark tUe ciiauges 
which the products of bis opera¬ 
tions aadergo iii the course of finu-. 
whether in elosed vessels, or ex 
posed to the open air. Tims, it is 
that, hn mtrveyiog Hie ninplc field 


of nature, th« phitosophlea! che¬ 
mist possesses numerous means of 
making discoveries, if applied witU 
ludgroent and sagacity; though Uio 
progress of discovery, so far fWim 
bringing us ncarmr the end of onr 
pursuit, appears coiitiiiually to 
open new sv-enes, and, by enlarging 
our powers of investigation, never 
fails to point out additiuual Objects 
of inquiry. 

Animal aud regetable substances 
approacli each other by insensible 
gradations; so that there is no 
simple provluct of the one which 
may not tie found in greater or 
less (|nautity in the other. The 
most general distinctive cliaracter 
of animal substances is that of 
alTordiug volatile alkali by destruc¬ 
tive disUllaCion. home plants, 
however, afford it Ukemse. Neither 
''iintHin It ready formed; but it ap¬ 
pears to be produced by the coro- 
f•iuallon of hydrogen and asote, 
during the ebauges prodiu-ed riUier 
by fire, or by tlie putrefactive pro- 
cesa. 

Our Inowhulgi: of the products 
of tlie animal kingdom, by the help 
of chemical aii-tlvsis, is not yet 
sufficiently niatored to rnalile us 
to arr-iuge them according to the 
nature of their com|n»ni lit partj. 
which appear to consist cliu'lfy of 
hydrogen, oxygen, c.irbon. and 
asute: and with these S’llphur, 
phosphorus, lime, magnesia, and 
soda, p.rc rr>’i|ueutly combiued in 
vsriaole proportions. 

U hen animal substances are left 
expo.si-d to llie -nr, or inmiersed in 
water or otIuT fluids, tio v surter a 
spoiitani-ous change, winch is more 
or less rapid according ti circnm- 
staiices. 'live syxinlaiicont clianen 
of orgHiiixiot boflies is tli.slinguished 
bv the name ol fermcnralion. In 
vegetahle lunlies tbi re arv distinct 
stag, s or iM-riot's of ties pns-ess, 
which have beeil divided into the 
vinous, acetous, ami piitrcfac-tivo 
fi'rmentatioiis. Animal sultstaures 
are susceptible only of the two 
I itter, during which, as in all other 
s)Hiiitaucuus changes, the combi, 
nations of cheinical priiicipiea be- 
come in geni'ral more and more 
simple. T'lipre is uo doubt but 
much ittstrnetom might Ih- obtained 
from accurate obserratious of Ut» 
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jtntrcikrtiTe proeea«e« in all their 
aevoral Tarietici) and situationa; 
but thu Ioatluiomeneiu> and danger 
attending oa such inquirU'H non 
hiUii-rto greatly retarded our pro¬ 
gress in this department of chemi¬ 
cal science. 

i^'or further information respect¬ 
ing tile cheuiirul products of animal 
organiaatiuu, see the articles Au- 
Bi Mi:N,ilii.F:, Bi.ouo, BuM-.Bkai.s, 
h'lBKIN, tlr.I.AIlN, Ml'CCS, I'ICHO- 
MFI., UkCA. 

A.VI.MK, improperly called gum 
aiiiuie, is a resinous .siil.stance iiu- 
orted from N«-w Spain and the 
razils. 'I'tiere arc two kinds, dis¬ 
tinguished by tlie names of oriental 
and occidenml. The lormer is dry, 
and of an uncertain colour, some 
specimens being greenish, some 
reddish, and some of tin* brown co- 
hiur of myrrh. The latter is in 
yellowish, while, tnunsparent,some¬ 
what uuetuous tears, and partly in 
larger masses, brittle, ot a light 
pleasant taste, easily melted in the 
fire, .and buniiiig with an agreeable 
amell. Like resins, it is totally so¬ 
luble in tUcohol, and also in oil. 
Water takes up about 1-IOtli of the 
Weight of this rusiii by decoction. 
The spirit, drawn offhy distillation, 
li.is a considerable degree of the 
taste and Ha> our of tile aiiimc ; the 
distilled water discoters on its 
■urface some small portion of es- 
•eittial oil. 

'niis resin is used by perfumers, 
and idso ill certain pbisters, where¬ 
in it has been supposed to be* of 
Bert ice in nervous atl'ections of the 
head and other parts; but there 
are no re.tsons to think that, for 
medical purposes, it diliers from 
eonimon resins. 

ANSKAL. Wo know too little 
•f the arr.ingeiin lit of particles to 
doteriuiue, uliat it is that consti¬ 
tutes or produces brittleness in any 
aubstance. In a coiisider.ible nuni- 
hfr of instances of bodies which 
are capable »f uiidi rgoiiig ignition, 
it is found that sudden cooliug ren¬ 
ders them bard and brittle. 1'his 
ia a real in. oiivenieiice in glass, 
and also in steel, when this me¬ 
tallic substance is renuired to he 
Bolt and tlexilile. The inconveni¬ 
ences are avoided hy cooling them 
Very grauuaUy, and this process is 
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called anuealiag. Ulass tcsscIs, or 
other articles, arc carriitd into ail 
oven or apartment near the great 
tumace, called the leer, wh<-re thep 
are permitted to cool, in a greater 
or less time, according to their 
tliickuess and bulk. Tlie aunealiag 
of steel, or other metallic bodies, 
consists simply iu heating them, and 
sufiTeriug them to cool again cither 
upon the hearth of the furnace, or 
ill any oUier situation where the 
heat is moderate, or at least tho 
h-niperature is not very cold. 

AN.Norm. The pellicles of the 
I seeds of the bUa an lltiifft, a lilia¬ 
ceous shrub, from 13 to 'iO feet high 
in good ground, afford the red 
masses brought into Kurope under 
the name of .Aiinotto, tlrlean, and 
Uuiicou. 

ANTHOPHYLLITE. A mineral 
found at Kuiiigsberg, in ^o^way, 
of specilic gravity 3.r, and con¬ 
sisting of 3tt silica, 13.3 alumina, 
14 magnesia, 3..13 lime, C oxide of 
iron, 3 oxide of manganese, 1.4S 
water, and it.izt loss, in 100 parts. 

ANTHU.ACITK. Blind coal, Kil- 
keimy coal, or tjlain e coal, lliui 
mineral is tlius described by Brog- 
mart. 

Anthracite so much resembles 
coal at first sight, that for a long 
time it was taken for a variety of 
that combustible mineral. Never¬ 
theless, artisans w'ho used it 
had remarked that it burnt with 
great dilKculty, and did not pro¬ 
duce either Uiat white Bame, or 
black smoke, or that hititminoua 
colour, which arises from coal j 
therefore it was culled iucombus- 
tible pit coal. 

Anthracite is of a black, less opaquo 
than coal; its colour approurhes 
nc.irer, by its brightness, to the me¬ 
tallic lil.ick, it is also more friable ; 
it is rough to the touch, and easily 
stains the fingers; it leaves a black 
murk on paper which, if examined 
with attention, seems of a dull 
black. These characters serve to 
disUugiusb It from graphite, which 
leaves u bright mark and ia unctu¬ 
ous to the feel. 

Iliu texture of anthracite, some¬ 
times schistose, sometimes compact, 
at others granular, is too various ta 
serve as a characteristic. Its spe¬ 
cific sranty, wfikh ia 13, is |i5o» 
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VioT to ttiAt of craptiite, in UlC }iro- flowcni of toratn* of aStlBMiwy. la 
I^tiou of » t4> 14, and cxo.iicda cloaod veaachi tbe aiit)«Mmy risM 
tnat of roll] M 0 to 7. totally urilhont dononipoattion—> 

_ Thia niint-ral ia docidrdly opaqitp; Tliia inotnllir mbatanre ia not aub- 
it eaaily oilowa the eh-etric to fiiai by cxpoaitre to ntr, 

to paaa, is hiird to burn, uiid in its tliou(;h its anrfare liooiHDoa tar- 
coinbuatiou never produeea l>ut itisbed by that meana. Ita oaJdpa 
one substance, wlucU ia rurbonit arc a little soluble in water; and 
■rid. ill tliis n spect they resemble the 

'file matter easi-iitial to its com- oxide of ursenir, fay an approaeh 
pusitiou is mixed carbuu, or per toward the arid state. 

Imps I'oinbincd souietinieM with si- There are tJiruo, and probably 

lex and iron, aonielimes with ardil four, oxides of uiitiuuiuy. 'I'he 
and- silux, in very didereut pro- protoxide I'onsisla of 160 of the 
portions, aceording to .in.tl)/.ed metal and-I.f'4 oxygen. Tlie deut- 
apecuneiis. oxitle ront.iiiis a double quantity 

AM'IMONI. Tlie xvord niiti of oxxgen. Tlie tntoxide has a 
moiij, is alu avs uwd in eonunerri- triple quantitj-; and Oio peroxide 
to di'iiote a nieliillie ore, ( oiisisting a uiiadniple quantity, 
of sulpliur coiidiined with tlie me Chlorine pas .md antimony rom- 
tul which IS propel ly called anti hiiie and form a soli l.itty siib- 
niony. .Soiin-tinies this siilphurt t stance, nitled hiitCer of anUniaiiy. 
is termed crude antiitioity. to liix- It was formerly prepsred by ilis- 
th’.pmsli It lr,,iii till* puie iiu'tal. or tilling two parts of eiiirosivu sub- 
reguliis, as It w-as lornii-rK (*u)led. liiii.ite and oie of antimony. 
According to I’rol'. Proust,' tbe su'- T.irtur emetic is a salt whieh 

phuret co]ii..iiis aii pi‘r cent, of consists, accoiiliitg to 'I'htuiard, of 
sulphur. Hi liealcd loo parts of M.4 lartaric acid. ;«i.t» cxiUi: of 
antimony with .iii equal w eight of aiitmioux, lO.J pnt.isa, and 
sulphur in a glass retort, till the w,-it<r. It is much ii«ed in ineiti- 
wiiolc was wi»U fiiii’d and the ex- cine, .Alkalis lU-coieposi* it, as do 
cess of sulphur extielh-i!, .xnd t!i,. also strotig decoctions ol cinchotia, 
sulphni’i-t ren,.iinii,g ..s IJ.f, qii,- and si-.i-ral bitter and astringent 
rcsidt was the siim,- alter repeated I pl.iiils, which ia mutter of much 
trials: HW) p.iilH ot .'inlinioiiy. with I iinjmriaitci' to a phvsii lati. 

.■101) of red snlphiiret of mercury, I J.imes's powder, a powerful me. 
atiorded 135 to 1311 of sulphur, I diciio' in feii*rs, is saiil, hy Ifr. 
liiese nrtitieiaJ sUlphuri-ts tost no Piarsoii, to consist of 57 oxide of 
filing bj iM-iiig kept in fusion an iintimonr, and 43 {•hospbiite of 
hour; and lie.ited with an eqn.tl lime. 

weight 1,1 sulpliur, tin \ could out .\NTS. on Iwiiig uiialysed, yield 
he tn.ide to *.Ae up inure. Soiiu- a periiliar acid, win, ii is deuo 
of the imtise sulphur, fs of tli.- minated the formic mid. which 
aliops, howeit-r, appi-ar to iuiiea see. 

small portion lilt.le of sulphur unit .VI’AmT-h ITiosphate of lime, 
rd with thimi. as ti.ey will take up consisting, acrortling to Khiprotli, 
a:i .iddiliiiu of 7 or H per cent, of oi J3.;.', lime and 4tl.yS phosplmn. 
antifiiouy. mid. It racurs in primiliva rm-ks. 

Antimony is of a dusky white is biond in the tin veins ol Uu, 
roloiir. veryhriftle, and ol aplati d granite of bi. ,Mictuu-|-s mount 
or Rcaly toxturt*. Itn pra- (’oruM'alls lt|i)ioiipliurvi»«* 2 »mi ruaii*, 

tttv, artording to Hrisstm. i»«.7fWI, .and hecomes electric by heat and 
but liergman makes it ll.afl. .Soon friction. 

•ftor ignition it melts, and by a APHUITE. I'airth Foam, litis 
conttnuaiarc* of th*» it bcrotuen i« u rnHKmfttr* of Uims 
oxidjwd, and rises iu white fiimr s, m cordiiig to Burhoix, of 51.4 tmie, 
which may aftcrwardL b« volatilixml 311 acid, I water. 5.7 silica, and .1.3 
a aecoml time, or totUtd into a hya- | oxide of iron. It occiirs usiudiy iii 
Cinthinc glass, according to the j a friabit! state, and is (omctuiiea 
loanageuteiit of the heat: the first I solid. 

were formerly ctdled argentitia • Al'LUME, A tameral of ■ deep 
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ttraage hrowB, opaqne utd harder 
than quart*, conaiiiting, accortUog 
tn Laugier, of 40 ailica, 90 alunnna, 
14.5 lime, 14 oaide of iron, 2 oaide 
of manganeae, 2 ailica and iron. 
It ia frequently eonaidered to ^ a 
variety of garnet, but there ia a 
alight ditt'erence in the cryaUla, 
and it fuaea into a black glasa, 
vahilat garnet fuaea into a black 
enamel. It ia found on the river 
Lena in Siberia, and alao in New 
Holland. 

APOHHYLLITE. Ichthyophthal- 
mite. Fiah-eye atone. Conaiata of 
SI ailica, 20 lime, 4 pohiaa, 17 
•water. 

APPARATUS. TTie varioua vea- 
aela, rrut'ihle.s, furuarua, inachinca, 
and iiiatrumenta, for ruiiductiug 
reaearchea and experimenta. 

APi'LE.S. In addition to the 
uaual aiihatance found in fruit, 
apples contain a peculiar acid 
called the malic acid, which ia the 
aame as that loutid in the mouutaiu 
aah. 

APYUOl'S. Bodies which aua- 
taiii the action of u atrniig heat for 
u considerable time, without change 
of figure or other properties, have 
been colh'd apyrous ; but the word 
is seldom used in tlie art of che¬ 
mistry. it is ayuoiiymoua with 
»•< /'rtutorv. 

AQUAKORTI.S. ThU name ia 
given to a weak and impure uitrir 
neUl, commonly used in the arts. It 
ia distinguished liythe terms hojiAft' 
and siniilf, the aiiigle being only 
half the strength of the other. 'Ihe 
artists who use these .leids call the 
more coneeutrated acid, which is 
much stronger <-\ >'ii than the double 
aquafortis, spirit nf iiitrr. 

AQUA M VKiN'i-:, the same oa 
Uervl, which see. 

Agi A KKtilA, UB REfilS. A 
mixture of the nitric and muriatic 
acid, now usually called nitro uiuri- 
atic -a.-id, and has Ih-cii called by this 
uuiiie, signifying roy.il water, from 
its huviug the propi'rty of diasoh - 
iug gold ; which neither of them 
will ellect separately ; and which no 
single acid in common use could do. 

AQl A VI'IVK. Ardent spirit of 
Ahe Hnit distillatiou has been dis- 
Aingiiiahod in commerce by this 
name. Th<‘ diatiilera of malt and 
molasac.) spirits call it low wiaes. 
dl 
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AQUILA ALBA. One of the 
names given to the combination of 
muriatic add and mercury in that 
Btat<>. which ia more commonly 
known by the denomination of 
mercurins dulris, calomel, or mild 
muriate oj' mrrrarp. 

ARABfO (Gnml, is obtained na¬ 
turally from the acacia in E^ypt, 
Arabia, and elsewhere. Iliu is 
reckoned the purest of gnms, and 
does not greatly lUiTer from gum 
Senegal, vulgarly called gum se- 
ueca, which is supposed to Ih- the 
strongest, and is on this account, 
US well as its greater plenty and 
cheapness, mostly used by ealico- 
priuters and other manufactiurers. 
The gums of the plom and the 
cherry-tree have nearly the same 
qu.ilities as gam arabic. All tb<‘ae 
substances facilitate the mixture of 
oils with water. 

ARABLE LAND.S. It is a pro¬ 
blem in chemistry, and by no 
lui'ana one of the least importance 
tu society, tn determine what are 
the requisites which distinguish 
fruitful lands from such os are less 
productive. See Suii-s. 

ARBOR Diana:, is produced 
from a solution of silver, into which 
mercury is poured. The silver 
gradu.tllv precipitates in a very 
ciurious and beautiful spuinetrical 
arrangement, which has been called 
the tree of Diana. Luna, or Diaua, 
w-Hs the symbolical name givi-n by 
alchemists ro silver, in v'oufonuity 
with their system of wrapping np 
their art in s*-crct mystery. 

ARUHIL. ARCHlf.Lk. KOCEL- 
L.\, OR.SI’IILI.E. A whitish lichen, 
growing upon roi'ks in the Canary 
and Cape A erd islands, which yields 
a rich purple tincture, fugitive 
indeed, but extremely beautiful. 
I'liis weed is imported to us .os it 
is gathered : those who prep.are it 
for tile use of tile dyer, griud it be¬ 
twixt stoues, so as tlioroughly to 
bruise, but not to reduce it into 
powder, and then moisten it occa¬ 
sionally with a strong spirit of 
urine, or urine itself mixed with 
quicklime: in a few days it ac- 
quires a purplish red, and at length 
a blue colour; iii the iirst state it 
is called archil, in the latter lacmos, 
or litmus. 

llie dyqrs rarely employ this 
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drag bjr itself, on account of its 
dearness, and tlic perishableness 
of its beauty. The chief usa they 
make of it is for gic inp; a bloom to 
otlier colours, as pinks, &c, Ihis 
Is effected by passiuK the dyed 
cloth or silk through hot water 
slightly impreguati'd with the nr- 
cbu. The bloom thus communi¬ 
cated soon decays upon caposure 
to the air. Mr. Hellot informs us. 
that by the addition of a little so 
lution of tin, this drug gives a dur¬ 
able dye; that its colour is at the 
same time changed toward a scar¬ 
let; and that it is the more per 
maneut, in proportion a« it recedt's 
the more from its nattiral colour. 

Prepared archil very readily gi» es 
out its colour to water, to volatile 
spirits, and to alcohol; it is the 
substatire principally made use of 
for colouring the spirits of tlicnun- 
meters. At. espnsure to the air 
destroys its colour upon cloth, the 
exclusion of the air produces a like 
effect in those hcnncticslly sitaled 
tubes, tile spirits of large thermo 
luctcrs bcconiiug iu a few years 
colourless. Thi’ Abbe Nollet ob¬ 
serves. (iu thi' French Memoirs for 
the year 174'i), tint the colourless 
spirit, upon breaking the tube, 
aoon restiiui s its roloiir, and this 
for a number of times Miccesslvely ; 
that a waters- tincture of archil, 
included in the tubes of thermome- 
te*r.s, lost IIS colour in tlirce dajs; 
and that in au open dei-p vessel, it 
herauit* colourless al tb ■ boinira, 
while the upper p-art retained its 
colour. 

solution of archil in water, 
applied on cold innrblr, st.iiii« if ui 
a iK-.iutiful violet or purplish blue 
colour, far more d.irable than tbe 
colour which it communicates to 
other bodies. M. du Pay says, be 
has seen pieces of marble siainiul 
with it, which in two years bad 
suffi*r,’d no si-nsible cliinigt'. it 
sinks deep into the m.irble, some 
times above an ine.h, ami at Uic 
same time spreads upon tin- surface, 
unless tbe edges be bounded by 
wax or some sttuilar substance. It 
seems to make the marble some¬ 
what wore brittle. 

There is a tSnisiderable consump¬ 
tion of an anicle of this kind ma- 
Vttfactured in Uiasgow by Mr. 

(Si 


Mackintosh. It is much esteemed, 
and sold by the name of cudbe,ar. 
We have seen beautiful specimens 
of silk thus dyed, the colours of 
which were said to bi- very perma¬ 
nent, of various Miades, from pink 
and crimson to a bright uiaxarine 
blue. 

bitinus is likewise used in che¬ 
mistry us a tost, cith.-r staining 
paper with it, or by infusing it iu 
Water, whi.m it is very cuiumouly, 
but willi great impropriety, inlleil 
ttnrlurr of furnsutr. The persons 
by wbuiri ibis article was prejiared, 
forniiu’Jy g.ivi- it tbe name of Ciirn- 
sole, pretending that it was ex- 
trart<‘d from the turnsole, lieliotro 
pium tricoci tiui, in order lo keep 
Its true source a secret. Tbe liue- 
tiire should not be too strung, 
otberwise it will have a violet tinge, 
wliieli. however, may be removed 
by di.'utiun. Tbe light of flic sun 
turns it red i-ven iu ilose vessels. 
It may be made with spirit instead 
of water. This tincture, or paper 
stained with it, is presently turned 
red by aeids : auil il it bi- first red¬ 
dened by a small i|uautity of rim-gar, 
or some w-eak arid, its blue colour 
will be restored by au alkali. 

AKt'TlZlTK. A mineral, the 
same as wenierite or foliated sea- 
polite. 

AllUKNT Sl'lKlT is anoUicr 
name for alcohol. 

AUKOMlilTiK, tlif some as hy¬ 
drometer. vvliirb see, 

.AIUIAI., the name given in rnm- 
meree to the i r.ice turtai, foniii-d in 
the UI ido ol wine casks. See 

'AHiaiNTATK OK AM MOM A, 
fulminaliiig silver. 

VKtilM.Al l.Ol S r.AllTII, the 
same as aliiintuu, w-liu h sev-. 

Mlrill.Ml 1-;. See tT.iv si.VTi:. 
ARil \l A'l'l t'S. I’iaiits which 
possess a fragrant snii-:! united w ith 
puugeurv, and at the s.uue time 
are wano to the ta-.te, are calb-d 
aromalii'S. Thi-ir peeuli.-r (lavoiir 
appears lo reside in their essential 
oil, and rises in distillation either 
with water or spirit. 

AIIKAC'K. A spirituous liijuor 
imported from the K.ist Indies. It 
u chiefly nianulai-tiired at Uatavia, 
and at tioa upon tho Malabar 
coast. 
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ARRAGOKITE. a mineral first 
found in Arragon, in Spain. It 
coniiaU of carbonate of lime, with 
occaalonally a little carbonate of 
atroiitite*. it oocur* niaKsive, in 
fibres of a silky lustre, and in the 
form of fibrous branches, direrglog 
from a centre fins ferri. It is fre¬ 
quently crystulUxed, in wbat ap¬ 
pear, at first Slight, regular six- 
sided prisms. It IS translucent, re¬ 
fracts douidy. Specific gravity 2.00. 

AHSKNIC, in the metallic state, 
is of a bluish white colour, sutiect 
to tarnish, and grow first yellowish, 
thru black, by exposure to air. It 
is brittle, and when liroken exhibits 
a laminated texture. Its specific 
gravity is 5.7C3. in close vessels 
it sublimes entire at 3Sti'^ F. but 
bums w ith a small fiame if respir¬ 
able air be present. 

'i'he arsenic met with in com¬ 
merce has the form of n white 
oxide- It is brought chiefly from 
the ciih.iU works in Saxony, where 
zuflVe is made. Cobalt ores con¬ 
tain much arsenic, which is driven 
off by long torrefactioii. The ore 
is thrown into a furnace reseinhling 
a baki-r's oven, with a flue, or ho- 
rixontal rliimuey. nearly two hun¬ 
dred yards long, into which the 
fumes pass, and are condensed 
into a greyish or hluckish powder. 
Tills is refini'd by a second subli¬ 
mation in close vessels, with a little 
potash, to detain the impurities. 
As the heat is considerable, it melts 
the suldimed flowers into chose 
crystalliuc masses which arc met 
with ill commerce. 

The metal may be obtained from 
this, either by quickly fusing it 
together with twice its weight of 
sotl soap and an equal quanmy of 
alkali, and pouring it out, when 
ftised, into a hot iron cone ; or by- 
mixing it in powder with oil, and 
exposing it in a matrass to a sand 
heat. This process is too offensive 
to he pi-rformed, except in the 
open air, or wh«-ro a current of air 
carries ofl’ the fumes. The decom¬ 
posed oil first rises; and the arse¬ 
nic is afterwards sublimed, in the 
form of a flaky met.-illic substance. 
It may Jikewiac be obtained by 
mixing tw-o parts of the arseniotia 
acid with one of black flux ; putting 
the mixture into a crueiblc, with 


another bkTrtted orer it, sad htted 
to it with clay and sand; and ap¬ 
plying a red heat to the lower cru¬ 
cible. The metal will be reduced, 
and line the uiaidc of the upper 
crucible. 

it ia among the most combustibla 
of the metals, bnnu with a blue 
fl.-une, and garlic smell, and sub¬ 
limes in the state of arsenious arid. 

Concentrated sulphuric acid does 
not attack arsenic when cold ; but 
if it be boiled upon this metal, sul¬ 
phurous acid gas is emitted, a small 
quantity of sulphur sublimes, and 
tJie arsenic is ruduced to an oxide. 

Nitrous acid readily attacks arse¬ 
nic, and converts it into arsenionh 
acid, or, if much be employed into 
arsenic acid. 

Itoiling muriatic acid dissolves 
arsenic, but affects it very little 
when cold. This solution affords 
precipitates upon the addition of 
alkali.H. I'he addition of a little ni¬ 
tric acid expedites the solution ; 
and this solution, first heated and 
condensed in a close vessel, is wholly 
sublimed into a thick bquid, formerly 
termed Oultrr «J' or.vrafc. Thrown 
in powder Into chlorine gas, it 
liunis with a bright white (lame, and 
IS converted into a chloride. 

None of the earths or alkalis act 
upon it, unless it be boiled a long 
while in fine powder, in a large 
proportion of alkaline solutiou. 

Nitrates detonate with arsenic, 
convert it into arsenic acid, and 
this, rombiuing with the base of 
•he nitrate, forms an arseniate, 
tiiat remains at the bottom of the 
vessel. 

Muriates have no action upon it; 
but if three parts of chlorate of 
potash be mixed with one part of 
arsenie in fine powder, which must 
be dune with great precaution, and 
a very light hand, a very small 
quantity of this mixture, placed on 
an auril, and struck witli a ham¬ 
mer, will explode with flame and 
a eonsidcrahle report; If touched 
with Are, it will burn with conaider- 
able rapidity ; and if thrown into 
roDcentrated sulphuric acid, at the 
instimf cf contact a flame rises into 
the air like a flash of lightning, 
which is so bright as to daxzle thu 
eye. 

Arsenic readily eombiaea with 
0 3 
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vnlpltur 1>7 fiialon and sablfanatioii, 
and forms a yeUixw compound 
called orpiment, or a red <*alled 
rmf^fTT. Tbc nature of these, and 
their diflerenre, arc not accurately 
known ; but Fourrroy considers the 
first as a combmatxon of sulphur 
with the oxide, and the second as 
a eonkhinatiou of sulphur with the 
mt^nl itself, as he found the red 
sulphuret converted into the yt*l- 
low by the action cf acids. 

Arsenic is solub?«* in fat oils in a 
boiling heat; the soUitimt is black, 
and has the consistence* <»f an oiiit- 
tneut when cold. Most literals 
unite with arsenic; which exists in 
the nietalUc state in such alloys as 
possess tlie nif'tallic hriilianc>. 

Arsenic is used in a variety of 
arts. It <*nters into inct;illir com- 
binutioDH, wherein a white cohmr 
is requir<*d. Irlnss nisnufacttircrs 
use it ; hut its etlect in the cuitipo 
sition of glass does not seem to Ix* 
clearly explained. Orpiment and 
realgar are used as pipinentH. See 
AKsENte* and Ahslmous Acn*s. 

Arsenic unites with iodine, term¬ 
ing n suhstaiice of a dark piirpl * 
colour, possessing the property« 
of ait acid. It also combines uith j 
hydrogen, forming a most noxiinis | 

*^*A'nSKN!C ACID. The earliest 
chemists wi*re €?mbarra5se<l in the 
determination of the nature of the 
white sublimate, which is obtained 
during the rousting of lobalt and 
other nH’tallic ores, known in 
commerce by the irime of Hrsiuiic : 
its soliihiiitN in w-atei^ its power fi( 
romhiiiing with iin*teis in their 
simple stati*, together vdth other 
app.trenlly heterogeneou>» proptT- 
lies, reiiderixl it difhculf to deter¬ 
mine whether it ought to be rlasii’d 
with nu'tals or salts. Suhnequr nt 
disruveries have showm tlie relation 
t bears to both. When trc'uted 
svith combustihhr matter, in < lose 
ressels, it sublime's in the mct.'illie 
'onu ; coiiibustion, or any analo¬ 
gous process, converts it into an 
»xid(*; and when the combustion is 
anried still furthiT, the arsi-iiical 
>asis heroines itself converted into 
m acid. 

VCe are indelited to the illustrious 
^checle for the discovery of this 
)<;ld, though Macquer had before 
04 


noticed its edtnblnatidns. It Tfiap 
be obtained by various motbnds. 
If six parts of nitric acid be poured 
on one of the concrete amenioua 
acid, or white arsenic of the shops, 
in the pne.umnto-cbeinlcal appa¬ 
ratus, and heat be applied, nitrous 
gas will be evolved, and a white 
concri'te substanri% difiering in ita 
propi*Ttics from the ars«*nious acid, 
will ri*niain in the retort. This ia 
the arsenic acid. It may equally bo 
procured by means of aqueoiin 
chlorim*. or by heatlug concen¬ 
trated nitric acid >vith twice ita 
weight of the solution of the arsenic 
oils ai'id in muriatie a<*id. lln* con- 
cri'tc acid should he i-xposed to a 
dull rt‘d heat for a few toiniites. 
in either rase an acid bi obtained, 
that docs not crystallize, but at¬ 
tracts the moistun* of tin' air, has a 
; sharp caustic ta«(te, reddens blue 
regetahle colours, is fixed in the 
fire, and of the ^pecitic gravity of 
3.3!; 1. 

If tlie arsenic acid 1>e exposed to 
a red heat in a glass ri-1o*t, itnielts 
and hecoitu-s traiisp.nreut, but as> 
sumes a milks hut* on cooling, if 
the he.il he ire ri'Hsed, so that the 
retort begins to melt, the acid 
htiiU, .vnd siihliini'M into the neck of 
the refnrt. if a coseret! crucible he 
used instead t»f the glass retort, 
and a siolent heat applied, tin* arid 
boils strongly, and in a quarter of 
an hour liegins to emit fumes, 
'ibese, oil being rtct'hed in a glass 
hell, are found to be arseiiious at'id ; 
and a small qu intUy of a trauspa- 
rent glass, diflicult to fuse, will be 
t<Kind lining the sidt*s of the cruci¬ 
ble. This is arseiii'ite of alumina. 

('onibustihle subntaiires dt‘coiii. 
pose tiiis acid. if two parts of 
arsenic acid he miNcd with about 
one of charcoal, the mixtun* intro¬ 
duced into a glass retort, coated, 
amt a matrass adapti'd to it; and 
the retort then gradually healed in 
a re\erheratory furnace, till the 
bottom is red; the mass will he 
indamed violently, and the acid 
reduoi'd, and rise to the iic*rk of 
the retort in the metallic statu 
mixed M'ith a little oxide and char¬ 
coal powder. A few drops of wa¬ 
ter, devoid of acidity, will be found 
ill the receiver. 

With sulphur the phenouumfi 
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different. If a mixture of nix part* 
of araonic acid, and one of powdered 
sulphur, bf (Ueested together, no 
change will take place; but on 
<*Tapornting to dryn<>aa, and distill¬ 
ing in a glass retort, tilted with a 
rcreiver, a violent corabiuatiou will 
eOBUe, as soon as tliu mixture is 
sudicicntly heated to melt the sul¬ 
phur. Hie whole mos-s rises ahno.st 
at once, fonuiug a red sulihmate, 
and aulphiu'ous acid passes over 
into the re.-eiver. 

If pure arsenic acid he diluted 
with a small quantity of water, and 
hydrogen gas, a.s it is evolved by 
the action of sulphuric acid ouiruu, 
be received into this transparent 
solution, the liquor grows turbid, 
and a blackish precipitate is funned, 
which, being well washed with dis¬ 
tilled water, exhibits all the plieno- 
meua of arseiiic. Sometimes, too, 
a blackish grey oxide of arsenic is 
found ill this process. 

If sulphuretted hydrogen pas be 
employed instead of simple liydro- 
geii gas, water and a suIpUuret of 
arsenic are obtained. 

With phosphorus, phosphoric 
arid is ohuiiied, and a phosphuruf 
of ar..enir, which siililinies. 

The iirsi-uic acid is much more 
soluble tliau the arseiiious. .\c- 
eording to laigrauge, two parts of 
water are sutficieiit for this piirposi-. 
It cauiiot he cryst.illisu-d hy atiy 
iiieaiis; but, on evaporation, as¬ 
sumes a thick liouey-like consist¬ 
ence. 

.No acid has any action upon it; 
if some of them dissolve it hy means 
of the water that renders them tluid, 
they do not produce any altt;ratioii 
iti it. Hie horacic and pho.splioric 
art- vitriliahli- w-itli it hy means of 
hi'.it, hut without uny material 
alteration in their natures. It 
phosphorous acid he lieated upon 
it for sunn- tinu-, it saturates itself 
with oxygen, aud becomes phos¬ 
phoric acid. 

llie arsenic acid combines with 
the earthy and alkaline bases, and 
forms saltti very different from 
those furnished by the arsenious 
acid. 

All these arseuiates are decom- 
po.Hah'e by cliarcual, which sepa¬ 
rates arsenic from thew by weans 
nf beat. 

OS 
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The acsenuda of baryte* is instis 
luble, unc^'itaUxable, soluble in am 
excess of its aeid, and decomposable 
hy sulphuric aidd, which precipitate* 
a sulphate of barytes. 

Of the arseuiati; of sirontian no¬ 
thing is known, but no doulit it 
resembles that of barytes. 

Witli lime-water this acid forms a 
prceipilate of urseoiate of limo, 
soluble in un ext:ess of its base, or 
iu an excess of its acid, though 
insoluble alone. Thu acidulous 
arsoniate of lime affords on evapo¬ 
ration little crystals, dccompusablo 
hy sulphuric acid. The vame salt 
may be formed by adding carbonate 
of lime to the solution of arsenic 
acid. This acid doe* not decom¬ 
pose the nitrate or muriate of lime ; 
but the saturated alkaline arseniate* 
decompose them by double aAoity, 
precipitating the insoluble calcare¬ 
ous arseniate. 

If arsenic acid bo saturated with 
magne-sia, a thick, substance ia 
formed near tbu point of saturation. 
Tills arsoniate of magnesia is solu¬ 
ble in an excess of acid; and on 
being ev aporuted t’lkes the form of 
a jelly, without crystallizing. Nei¬ 
ther the sulphate, nitrate, uor mu¬ 
riate of magnesia is decomposed hy 
ar.seiiie arid, though they are by tho 
saturated aikaliiie arseuiates. 

.Arsenic acid saturated with pot¬ 
ash does not easily cry stallize, 'llihi 
arseniate, bc-iug evaporated to dry¬ 
ness, attracts the humidity of the 
air, aud turns the sirup of violets 
green, without altering the solution 
of litmus. It fuses intu a whito 
glass, and with u strong tiro is con- 
verted into an aeidule, part of the 
alkali being ahatr.irU‘d by the silex 
and uluniiiui of tlie enicible. If ex¬ 
posed. to a ri'd 111 It with charcoal 
in close vessels it swells up very 
much, imd arsenic is sublimed. It 
is ileconiposed hy sulplmric acid; 
hut iu the humid way the decompo¬ 
sition is not obvious,' as tlie arsenic 
acid remain.s in solution. On eva¬ 
poration, however, this acid aud 
sulphate, of potash are obtained. 

If urseuie aeid he added to the 
preceding salt, till it ceases to have 
any effeit im the syrup of violets, 
it will redden the solution of litmus ; 
and in this state it affords very 
reguhu; aud very transparcut crys- 
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Md, of the ihgnro of qvftdrangular 
priaiuB, teimiuatc^ by two totrac- 
anl pyraiuidB, the auelcs of which 
•ntiwer to those of the prianui. 
lliese crystals are the srsi-niral 
neutral out of Macqucr. As this 
•ait differs from tho precedini; 
arseniate by its crystaUizahility, its 
reddening solution of litmus, its not 
decomposing the calcareous and 
magnesian salts like it, and its capa¬ 
bility of abaorbing an additinnal 
portion of potash, so as to become 
neutral, it ought to be distin|pished 
from it by the term of acidulous 
•xaeniate of potash. 

With soda in suflirient quantity 
to saturate it, arsenic acid forms a 
salt crystallizahle like the acidulous 
arseniate of potash. Pdletier says, 
that the crystals arc hrxaedral 
prisms terminated by planes per¬ 
pendicular tn tlicir axis. Ibis 
neutral arseniate of soda, faowerer, 
while it differs completely from that 
of potash in this respect, and in 
becoming deliquescent instead of 
crystallizahle on the addition of a 
surplus portion of arsenic acid, 
resembles the arseniate of potash in 
its decomposition by charcoal, by 
acids, and by the earths. 

Combined with ammouia, arsenic 
acid forms a salt affording rhom- 
boidal crystals analogous to those of 
the nitrate of soda. The arseniate 
of ammonia, 'which is prwluced 
Ukewisu in the decomposition <if 
nitrate of ammonui by arsenious 
acid, is decomposable in two ways 
by the action of heat. If it be 
gently heated, the ammonia is 
evobed, and the arsenic acid is left 
pure, if it be czp<>s<-<‘ to a violent 
and rapid heat, part of the ammo- 
nia and part ol tlu' acid n'cipro- 
eally decompose each othi r ; wati-r 
is formed; azotic gas is given out; 
and the arsenic sublimes in a 
shining metallic fonii. Magnesia 
partly decomposes the arseniate of 
ammonia, and forms a triple salt 
with a portion of it. 

Arsenic acid saturated with 
ahiTuina forms a thick solution, 
which, beingevapuraled to dryness, 
yicl<i.s a siut insolublu in wut<>r, 
and dccoinposiilile by the sulphuric, 
nitric uud muriatic acids, as well as 
by (dl the othiT earthy and nlk.iline 
jb^es, Tho arsenic acid readily 
tic 


dissolves the alumi'aa of the emrt- 
hles in which it is reduced to a stath 
of fusion: and thus it attacks silex 
also, on which it has no efli ct in 
the humid way. 

We know nothing of the combina¬ 
tion of this acid -with zireone. 

By the assistance of a strong fire, 
as Foureroy asserts, arsenie acid 
decomposes the alkaline and earthy 
sulphates, even that of barytes; 
the sulphuric arid flying off in va¬ 
pour, and the arseniate remaining 
in the retort. It acts in the same 
manner on the nitrate, from which 
it expels the pure arid. It l{ki>wis« 
decomposes the mttrintes at a high 
temperature, the muriatic arid be¬ 
ing evolved in the form of gas, and 
the arsenic acid combining with 
their bases, which it satnrate.s; 
while the arsenious acid is too 
volatile to have this effeit. It art* 
In the same manner on the flnates, 
and still more easilv on the carbo- 
nates, 'withwhieh, by the assistance 
of heat, it excites a brisk efferi'es- 
ceiice. Lagrange, however, denies 
that it iM-ts on any of the neutral 
salts, except the sulphate of nota.sh 
^nd soda, the nitrate of pota.-li, and 
the muriates of soda nnd ninmoiii.o, 
and this by means of beat. It does 
not act on the pliosphates, but pre 
cipitaies tbe boracic acid from solu¬ 
tions of borates wiieii heated. 

Arsenie aeid do<>s not art on gold 
or pl.’ttiti.n; neither doi's it on tiier 
cury or silvir without the .lid of a 
strong heat; but it oxidi/e.s <*opper, 
iron, le.'id, tin, zinc, bisnmtii. anti¬ 
mony, cobalt, nickel, iiiaiigaiiese, 
Hud arsenic. 

This acid is not used in the arts, 
at least direeflt, tlmtigb indirectly 
it lormsa pan of soniccomjm.sitioiis 
usial ill dying. It is hkcivi-e one 
of the mineralizing acids rotiiliined 
by nature with some of tho metallic 
oxirtes. 

AK.SKNIOIT.S ACM). Foureroy 
w.'is the hmt who distinguished by this 
name the white aTseuic of tbe simps, 
wbieh .Selieele liad provi'd to be a 
compound of the metal arsenic 
with oxygen, nnd which the nilthiir.s 
of the new cheiiiieal uniiiencl.itut'e 
had consequetifly termed oxide of 
arsenic. As, however, it manifestl'y 
exhibits the pw>|«-rties of an at id, 
I tliuugh in a slight degree, it has a 
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fair claim to the title; for many 
ovule:! anil acids are similar in tliis, 
t!i.tt bolli consist of a base united 
with ox>Ken, and the only difler- 
ei.ca! lietwofu them is, that the 
compound in which the arid propor- 
ties are manifest, is termed on acid, 
and that in which they are not, is 
called lui oxide. 

I'his acid, which is one of tlie 
most virulent poisons known, fre- 
qiu-iitly oecurs in a native state, if 
not very abundantly ; and it is ob- 
taintal in rousting several ores, 
pariii ulnrlv those of cobalt. In the 
cUiiiiueys of tile furnace.! where this 
operation is rondiu'ted, it generally 
coudeiises in tliirt.. semi transparent 
masse.!; tlioogli sometimes it as¬ 
sumes the form of a powder, or ol 
tittle neeille.-i, ill wtiieli state it was 
formerly called Bowers of arsenic. 

The arseiiiouH acid reddens the 
mn.st seiisilile blu«- vegetable co¬ 
lours, though it turns the sirup of 
violets green. On exposure to the 
air it becontes opaque, and covered 
with a slight eiHoreseeiice. nirowii 
on iiicandeseent coals, it ev.aporates 
hi white fumes, with a strong smell 
of garlic. In close ve.!8els it is 
volatilized; and, if the heat be 
strong, vitrified. The result of this 
vitrification is a transparent glass. 
Capable of cry.stalliziug in tetraedra, 
the angles of which are triincuted. 
It is easily altered by hydrogen and 
carbon, whieh deprive it of its 
oxygen at a red lii-at, and rediiei- 
the metal, the. one forming water, 
the other (-.irlionic acid, with tlie 
oxygen taken from it; as it is liy 
phosphoriis, aud by sulphur, which 
are in part converted into acids liy 
its oxygen, and in part form an 
lirseuical pliosphuret or sulphiiret 
■witli the ursi'uic reduci-d to tin- 
metallic state. Hence .Margr.iuf 
mid I’elletier, wlio particularly ex¬ 
amined the phosphurets of mehils, 
have asserted they might he fcriiied 
with uraenious acid. Its specific 
gravity is .'1.7. 

It is soluble in tliirteen times its 
weight of boiling water, but requires 
eighty times its weight of cold. 
Tile solution crystallizes, and the 
acid assumes the form of regular 
tetnu'drous accordiug to I'ourcroy; 
hut, Mccording to lograuge, of 
octaedrous, und fheso frequently 
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varying in ftgare by diireheht lam 
of decrement. It crystallizes much 
better by stow evaporation tium hy 
simple cooling. 

Thn-e are even some metals, 
which act upon the solution, anti 
have a tendency to decompose the 
acid, so as to form » blackish preci¬ 
pitate, in which the arsimic is very 
slightly oxidized. 

The action of the other acids upon 
the arsemons is very different from 
that which they exert on the metal 
arsenic. By boiling, sulphuric acid 
dissolves a small portion of it, wliii^ 
is precipitated as the solution 
cools. The nitric arid does not dis¬ 
solve it, but by the help of heat 
converts it into arsenic acid, hiei- 
ther the phosphoric nor the car¬ 
bonic acid acts upon it; yet it en¬ 
ters into a vitreous combination 
wiOi the plm,aphoric and boracic 
acids. The muriatic acid dissolves 
It by means of heat, and forms wi& 
it a volatile compound, which water 
precipitates ; and aqueous cblnrine 
aridities it completely, so as to con¬ 
vert it into arsenic arid. 

Tlie arsenious arid combines with 
the earthy and alkaline bases. 'IThi 
I' arfhy arseniates possess little 
solubility, and hence the solutions of 
barytes, strontian, and lime, form 
prei-ipitates with that of arsenious 
acid. 

This acid i-nters into another kind 
of combination with Hit' eartJis, tluit 
are formed by vitrifleation. Though 
a part of this volatile arid sublimes 
before the glass enters into fusion, 
part rematus fixed in •tlie vitrified 
substance, to whieh it imparts 
transparency, a homogeneous den¬ 
sity, and considerahle gravity. The 
arsenieal glasses appear to eoiitain 
a kind ol triple salt, since the salt 
and alkalis enter into an iii'iinate 
enmbiiiation at the instant of fusion, 
anil rem.iin aftc*rward perfitetly 
mixed. All of them have tlie inctm- 
veiiiimee of quickly growing dull by 
exposuri’ to the air. 

\V itli the fixixl alkalis tlie ameni- 
ons acid forms thick arseniates, 
whirl! do not crystallize ; which are 
decomposable by fire, ti»e arsimioua 
arid Iwing Tolatilized by the. .heat; 
and from whieh till the other acids 
precipitate tliis in powder. These 
Biili&c compounds were fsnawtiy 
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termed lirera, becAuxe they were 
xupponed to be aiialogoux to the 
rouiuiaationx of sulphur w'ith the 
alkalis. 

ammonia it forms a salt 
capable of rrysuilli^ation. If this 
be heated a little, the ammonia is 
deromposed.the nitrogen ineyohed, 
while the hydrogen, uniting w*ith 
part of the oxygen of the arid, 
lonus water. 

Neither the eJirthy nor alkaline 
arseni.ites have yt*t htani much 
examined ; what is known of tlieni 
Ix'ing only Mtdicient to distinguish 
them h'om the arseniates. 

llu? niyutes net on the nrsrnioua 
acid in a ^ery remarkahle tnnnner. 
On treating the nitr.-tes and nrsrni- 
ous acid together, the nitrous acid, 
or nitrous vapour, is e\trir.ited in 
a state %erydifhcult to lx* confined, 
as Kunekel long ago observed; 
part of its oxyr<n absorbed by 
the arseniouK arid ; it is thus con¬ 
verted into arsenic acid, and »n 
arsr*mate is left in tlie retort. l*he 
sc.nio phenomena take pla«v oh 
diluting iiitratf'S witli arsimious 
acid; tor it is still sutTiciently rom> 
bustible to produce a detonation, in 
which no sparLs are seen, it is true, 
but W'itli commotion and eU'ervi'S- 
cence ; and a true ar^eniafe re¬ 
mains at the bottom of the cuirib]<‘. 
It was in this way ehemi-ts for¬ 
merly prepared their fixed arM'iiir, 
w'hich was the acidulous arsciiiate 
of potash. Tin' nitrate of ammonia 
<‘Xhibits different pheiionieiia iii ts 
decomposition by arsc'iiiotis acid, 
and rei|tiires cohsiderablc pm au 
iion. relletier mixed vquul (juan- 
titics, uiid introduced the mixture 
into a large retort of coated glas«<^ 
placed in a reverberatory funi.ice 
with a glass receiver. He Ix'gau 
with a very slow lire ; for the di- 
composition is so rapid, and the* 
nitrous vapours issue W'ith such 
force*, that a portion of the arseth- 
oiis acid is currii'd off uiidet'om 
posed, unless you procci’d very 
gently. If due care be tak4*n that 
the decomposition proceed more 
slowly, nitrous acid first comes 
over : if the tin* be continued or iti- 
crcasi'fl, aimiionia is next evolved ; 
and lastly, if th<' lire be urg4*d, a 
portion ot oxide of arsenic sublimes 
in the hnrra of a white powdefi aud 


a vitreous mass remains in the re^ 
tort, W'hich powerfully AttaedLs uikI 
corrodes it. Ihis is arsenic acid. 
The chlorate of potash also hy oxi¬ 
dizing thv STsenlous arid converts 
it into ar^c’iiic acid, which, by ibo 
assistance of heat, is incapable of 
decomposing the muriate oi potash 
that remains. 

Anieniiius arid is used in nnmer- 
Otis iiistatirf'H in the arts, under 
the name «>f wlfife arHenic,or of ar* 
si'iiic only. In nnaiy cases, it is re- 
un>*tMl. and nets in its rnotallic state. 

Many attempts li.vvo l>een made 
to introdiif'e it into medicine ; but 
as it is know'n to Im* one of Uin 
most violent poisons, it is probable 
that the f4*ar of ils bad effects may 
deter from its us<*. 

An nrseniate of potash was ex¬ 
clusively used by the lute Dr. 
K«)\vler, of York, who puldislu'd a 
treatis<* on its use In iiibTinittent 
and remittent fevers. In fact, in 
this ns in tnanv other r;>M*.s, this 
remedy had first got into use 
amongst tin* empirics and was 
afferi4 ards adopted by the faculty. 
'llil.M iiicvlicin*' h.ts aKc» been found 
V <*ry useful in th<’ reb«‘f of pt^riodirnl 
head nclis, anil a.t a tonic in dit- 
voiis and other disor<lers. <»rt*:it 
piN'caiitioTi, howevfur, must le* used 
111 preparing and administ* nng it. 
i Kxterually it has been UM'd as a 
: esuKtic to i-vtirpate c.’ificer, and is 
then combined wutU sulphur, with 
bole, V4‘ith antiuiony, and with the 
le.n^'s of erow-foot, but it is alw'uys 
.Iff nop.inied with pain, and is 
ai-»» in some d4‘gree ilangeruvs, 
Tehtire's reuu'ilv was water f»ne 
pint. eMrset of luunlecV one outici*, 
(ioii!,in!*H extriu't thre«* ounces, 
1*111 tun* of opium one drachm, ursr- 
nious acid ten grains. With this 
the cancer was wetted morning 
and ev€*niiig. At the same tinu* a 
Mti.tll fjiiantity of a w'eak solution 
v'as administered intcnmllv. \ 
milder .ipplii ation of ihit kind luM 
bi‘i 11 made from a solution of onn 
gr.iiu In a onart of waf<‘r, formed 
into a poultue W'ith crumb of 
br'*>\d. 

'riii.i lieing s most dreadful poi¬ 
son, and giving litth' taste when 
did'usi'd ill water or oth«*r vehicles, 
it i.4 of importance to he widl ro« 
ijuaiuted wdU the phenomctiA, 
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llie flymptom* of a dangerous 
dose of anteuic liavo becu graphi¬ 
cally reprc*s<‘ntod by Dr. Hlsu:k: 

'I'hc symptoms predured by a 
dangerous dose of arsenic begin to 
appear in a quarter of an hour, or 
not much longer, after it is taken. 
First sickness, and great distress 
lit stomach, soon followed by thirst, 
and burning heiit in the boHrls. 
7’hon ccmie on violent vomiting, 
and severe colic pains, and cice»- 
hivo imd painful purging. Tins 
brings on faintiugs, M'ith cold 
sweats, and other signs of great 
debility. To this su<'<*«>ial painful 
crainpH, and contractions of the 
legs uud thighs, and exlrcnne W'cuk- 
nesM, and death.** Similar results 
have followt d the incautious sprin¬ 
kling of srhiiToUH ulcers %vitU pow¬ 
dered ars<‘n c, or the applii-atiou 
of arsenic.:! p;i>tes. Tiu* lollowiug 
more minute spt'cineatum of s^tnp- 
toms is gi>en tiy Orlilu: ** An au*-- 
tere taste in lie* iiioulh; frequent 
]>tyaliMn ; < ontiiiual spitting; con¬ 
striction ot the pharif/:.v aii«l 
yhog,u.<t . teeth set on «'dge ; hiccups ; 
nausea; vomiting of hrown or 
hhwdy matter; anxiety; frequent 
fainting titn; burning heat at the 
; iiidaiiiinatioii of tht' bps, 
tongue, palate, Throat, stomach; 
acute pain of stomach, rendering 
tin* mildest drinks intoler.ihle^ 
black stools of an iudescribuble 
fetor; pulse lreqm*nt, oppressed, 
and irregular, sometimes slow and 
utii'({ual; palpitation of the heart ; 
.vjymiq/t' ; uiiextiiiguishable thirst ; 
burning .si nsatioii over the whole 
bcKly, rc'.seiiibling a consuming ftr<*; 
nt tilings an ic> coldness; ditih ult 
respiration; cold sweats; scanty 
uriin*, of a n‘d or bloody appear¬ 
ance; altert'd expression of cniin- 
teiiance; a livid circh* round tlie 
eytS'lids . swelling and itching of 
th(‘ whoh* body, Mhicli beconn*s 
covered uilli li^id spots, or with u 
miliary eruption ; prostration of 
strength ; loss of fetdiiig, esp4‘cialiy 
in the f«*et and hands; delirium; eon- 
vulsions. sometinu's accompanied 
with an insupportable piiapism; 
loss of the hutr ; separation of the 
epidermis ; horrible convulsions; 
and death.'* 

The bt'St remedies against arse¬ 
nic, received into the stomach, arc 
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mucilaginotui lipids and milk:; 
sirups and linseed tea are of ser* 
vice. Vomiting should be excited 
by tickling the fauces with a fca- 
ther. 

A$AFG‘mDA is obtained from a 
lar^ umbelliferous plant growing 
in jPersia. ITie root resembles a 
large parsnip externally, of a black 
colour ; on cutting it transversely^ 
the u8afa*tida exudes in form of a 
white thick juice, lik<* cream; 
which, from exposure to the air^ 
hc't'omes yellower and yellower* 
and at last of a dark brown colour* 
It is X'ry apt to run into putrefac' 
tion ; and hence those who collect 
if canrfuUy defend it from the sun* 
llie fresh juice has an excessively 
strong smi'Il, which grou’s W'oakcr 
and w'eaker upon keeping : a single 
druehm of the fresh fluid juice smells 
mor(« rhim a hundred pounds of 
the dry asafa'tida brought to us. 
I'he Persians are commonly obliged 
to hire ships on purpose for its car* 
riage, as scarcely any one will re- 
rriM- it along with otliiT commo¬ 
dities, its stench infecting every 
thing that comes ueiir it. 

77ie common a*«afoetida of tlio 
shops is of a yellowish or brownish 
colour, unctuous ;md tough, of an 
acrid or luting taMe, an<l a strong 
ilisagreeahle snioll, rc*senibling that 
of garlic. Prom four ounces Neu¬ 
mann obtained, bj* rectified spirit* 
two ounces six drachms and a half 
of resinous €*xtrart; and afterward, 
by watiir, three drachms and half u 
scruple of gummy «‘Xtract, about 
six draclims and a scruple of earthy 
luatftT rt'miiining undi**solved. Ou 
applying >vater at first, he gained, 
from four ounces, on<‘ oimce three 
scruples and a half of gummy 
extract. 

AsaArdida is administered in ner. 
Tons and hysteric affections, as a 
deobstruent, and sometimes ns nu 
anthelmintic. A tincture of it is 
kept in the shops, and it entem 
into the eompositiou of tbe com¬ 
pound gulbanum pill of the liondon 
colb'ge, the gum pill of loriucr 
divHpensatorics. 

ASUKSTOS OR ASBKSTT'S is a 
miin'ra! which has attained cele¬ 
brity from its resisting fire, 

ITbe ancients maniUActured cloth 
out of the fibres of asbestos, for 
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the pmrpMC, it i* ■•id. of wnp< 
ping np the bodie* of the de«d, 
'(Then exposed on the funeral pile. 
Several modems hare likewise sur- 
cceded ii^makiiig this cloth ; the 
chief artifice of which seems to 
consist in thu admixture of tlax and 
n liberal use of oil; both which 
aubatances are afterwards consumed 
by exposing the cloth fur a certain 
time to a red heat. Although the 
cloth of asbestos, when soiled, is 
restored to its primitive whileiiess 
by heating in thp fire; it is found, 
nevertheless, by several authentic 
experimenta, that its weight dimi¬ 
nishes by such treatment. The 
fibres of asbetos, exposcMl to the 
violent heat of the blow-pipe, exhi¬ 
bit slight indications of fusion; 
though tlie parts, instead of run¬ 
ning together, moulder away, and 
part fall down, while the rest seem 
to disappear before the riiireut of 
air. Ignition impairs the flexibility 
of asbestos in a slight degree. 

1'lierc are five varieties of as. 
bestos. 

1. Anpanthus which occurs in very 
long, line, flexible, elastir filiros, of 
a wbiti’, greenish, or reddi-sh colour. 

It is slightly translucent, is some¬ 
what unctuous to the touch, and 
has a silky or pearly lustre. It 
consists of 69 stlex, U magnesia, 
9.6 lime, 3 alumina, and oxide 

■ of iron. Specihe gravity, I to a.-l. 

2. Common asbestos, fibres of a 
dull green eolour. Specific gr,ivily. 
3.7. Ht is more abund.viit tlian 
amianthus. 

3. -Mmintain leather Instead of 
having paraUe] libros lik<“ the two 
prereiling, hB> its hbri’S interwoven 
and intorlared so as to be tough. 
When in tliiii pieces H is c.tlled 
mountain paper. 

4. Mountain eork interlaced like 
the preceding, but is so light as to 
swim on water. 

5. Mountain wood, of a texture 
resembling wood. Specific gravity, 
2 . 0 . 

-■t.SHK.'l. The fixed residue of 
combustible substances, which re¬ 
mains after tlu-j have been burned. 

Is called ashes. In chemistry it is 
most commonly nsi-d to di-riote tlio 
residue of vi-gctalile eombnstion. 

A.'iP-tRAdlN. If the juice of 
asparagus be heated to coagulate the 
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albumen, and then filtorod and left 
to spontaneous evaporation for IS 
or 30 days, there will be formed 
white transparent crystals, of a 
peculiar vegetable prinelple, in the 
form of rbomhuidal prisms, Iiard 
and brittle, having a cool luul slight' 
ly n.vuseous taste. Along with the 
crystals, an* also formed others iu 
the shape of nemiles. 

ASI’ll.\l,Tl'.M. This suhstance, 
like.wisc e.illed bitumen Juiiaieuni, 
or Jews’ Puch, is u smooth, hard, 
hrittle, black nr brown sulsitance, 
which breaks with a polish, melts 
easily when heated, and wlien puro 
hums without leasing any ashes. 
It is found in a sofl. or liiniid state 
ou the surface ol the Dead tieu, 
but by age grows dry and li.ird. 
The same kind of bitumen is like¬ 
wise found in the caitb in otber 
parts of t!.e world; in China; 
.Viiierira, particularly in tbi* island 
of Trinidad; ant some parts of 
Kiirope, as the Carpiithian hills, 
I'Vaiiie, Neiifchutel, Sir. Its spe- 
I l ific. gravitv, nreordiiig to Boyle, is 
1.400, to Kirwan, from 1.07 to l.tW. 
.4 speeimi-n from Albuiiia. of the 
.sperittc gravity of 1.30.7, examined 
by Mr. Kliiprotb, was tniind to l>a 
soluble only iu oils aud in etb<*r. 
K*re purt-s of rectified oil of petro¬ 
leum dissolri-d one of the asphul- 
tiiiii, without bent, in 34 hours. 
Analyxed in the dry way. liM) grains 
afl'orded 33 of bituminous oil, li of 
water faintly umiiinuiaeat, 30 of 
chnreoal, 7^ of silex, 7} of alii- 
miun. j of iiiiie, Ij oxide of iron, 
i oxide of raaug.anese, and 3ii cubic 
ynrhvs of hydrogen gas. 

Aciairdiog to Neumann, the as. 
phaltum of tin* shops is a very 
different ronipomid from the ti.-itivu 
liitumen ; aud vanes, of course, in 
its priHM*rties. iierordtiii; to the na- 
turi* of the ingredii'iits made use of 
in forming it. Ou this arrmiut, 
and probiibly from other reasons, 
the ttse of asphaltum, a.i .m artii'le 
of the materia iiiedicit, is almost 
totally laid asitii*. 

This substance is found abundantlv 
iu (iliiildea. and was used by the 
iineienl Babylunians as mortar in 
building. It was alen used by the 
ancient Rgyptiiuts in embuliuing 
dead bodies. 

AhSAVliiii E.S.SAY. This opet- 
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ation contSita in detenuining the 
quantity of ralnable or precious 
nu'tul < ontained in any mineral or 
metallic mixture, by analyzing a 
•mall part thereof. The practical 
dilTerencc between the analyaii* and 
the assay of an ore, coiisiKt in this : 
the analysis, if properly made, <le- 
temiines the nature and quantitj<*s 
of all the parts of the corapouiui; 
wher4*:is, the object of the assay 
consists ill ascertaining how niur*h 
of the particular im*tal in question 
may bi* coutaiiied in a certain de- 
ternihiate quantity of th<t material 
under consideration. Thus, in the 
assay of gold or silier, the baser 
metals are considered as of no value 
or consequence; and the problem 
to be n solved is situply, how much 
of each is contained in the ingot 
or pie^e of metal intended to be 
assayed. 

I'o obtain gold and silver in a 
state ul purity, or to aset^rtain the 
quantity of alloy it may contain, it 
is exposed to a strong heat, toge- 
thi'rsvith lead, in a pormis cruci¬ 
ble. This opi ration is called cupel 
latinn, and is performed lui follows ; 
the precious nudal is put, together 
with a due proportion of lead, into 
a shallow cruciule. made of burned 
btines, called a cupel ; and th<‘ 
fus!c»u of the metals is efft'cted by 
exposing thi'm to a consid(‘rabl(* 
heat iu a iiiuine, or small (>artheu 
oven, fixed in the uiidst of a fur¬ 
nace. The lead contiuiially vitri- 
fie.H, or becoiue.s converted into a 
glasHv c.'ilx, which dissolves all the 
impi’rfect nietair. This fluid gUiss, 
wiih it.H contents, soaks into the 
cupel, andleuMsthe precious me- 
tais 111 .1 state of purit^'. During 
the cupelhiiion, the scona* ruuniug 
down on .all sides of the metallic 
mass, produ.'e an appearance 
call<*d circulation ; by wdiirh the 
opiTator judges whetht'r the process 
be going on welt. W hen the 
txu'tal is nearly pure, certain pris¬ 
matic colours iliish sudiU'Bly across 
the surfa' C of the globule, which 
soon afttTward appears \ery bril¬ 
liant and <’lean : this is called the 
brightening, and show*a that the 
•epuratioo is ended. 


After gold has passed the cupel, 
U may still contain either of the 
other perfect inetttl*, plaUna, or 

71 


•flrer. The fonaer U leldom nu- 
pected ; tto latter U eeparated by 
the operation* called quartatioa 
and parting. Quartation conaiats 
in adding three part* of ailver to 
the aopp Bed gold, and fitaiug them 
together ; by which mcaiui the gold 
beconica at moat one-fourth of the 
maaa only. The intention of ^ia is 
to separate the particles of gold 
from each other, so that they may 
not cover and defend the ailver 
from the action of the nitric acid, 
which is to be used in the process 
of parting. Piu-ting cousiats in 
exposing the niaaa, previously ham¬ 
mered or rolled out thin, to the ac¬ 
tion of aeven or eight times its 
weight of boiling nitric acid of a 
due strcngtli. The first portion of 
nitric acid being potirod off, about 
half the quantity, of a somewhat 
greater strength, is to be poured on 
the remaining gold ; and if it be 
supposed tliat this has not dissolved 
all the silver, it may even be re¬ 
peated a second time. For tlie first 
operation an acid of tiie specific 
gravity of l.tbit) may be used, diluted 
with an eqwil quantity of water; 
for the second, an acid about l.‘20 
may be taten uuUiluted. If the 
acid be not too concentrated, it dis- 
solves tbe silver, and le iies the 
gold in a porous nia-.-. of the ori¬ 
ginal form: Imt, if' loo strong, the 
gold is in a po«,.ci j form, which 
may be w.ashcd am. dri-d. The 
weight of the original metal before 
rupellation, and in u'.I the sulise- 
queut Stages, serves to ascertain 
tfie degree of fini ness of the ingot, 
or ore, of which it is a part. 

Ill estimating or expressing the 
fineness of gold, the whole mass 
spoken of is suppo-cd to weigh 
tweiity-four carats of twche grains 
each, either real or merely propor- 
t.onal, like the a.s.sayer’s weights ;' 
and the pure gold is called fiuc.i 
Thus, if gold be said to he fl.'l rnrats 
fine, it is to be understood that, in 
a mass, weighing ‘i-l carats, tiie 
quantity of pure gold ujnauuts to 
fl3 carats, 

111 .inch small works os cannot be 
assayed by scraping off a part, and 
cupelling it, the assiiycrs endeavour 
to ascertain its quality or fineness 
by tbe touch. This is a muUiod of 
comparing the colour, mtd odicr 
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properties, of a miiiato portion of 
tlie toetul, nitik tliose of raiiiU ban, 
tiie coTupoiiition of which is known. 
Tlie»e ban are called touch- ueedlea; 
and they are nibbf»d upon the black 
bjisalts, which, for this reason, is 
railed the touchstone. Black dint 
or pottery will serve the Kanie pur- 
post'. Sets of gold needles may 
consist of—pure gold i pure gold 
carats, w'ith hsdf a carat of 
Silver; *i3 carats of itold, with one 
carat of silver; carats of gold, 
with 1.^ carats ol silver; and so 
on, till tlie siiv<*r axnounts to four 
carats; after which the additions 
may procet'd by whole carats. 
Other needles mav be* tuuile in the 
same tnuniier, with copper instead 
of silver ; and oUi<*r s<-U may have 
tlie addition consisting <>ither of 
equal parts siher and coppi*r, or 
such proportions as tin* ot casiofis 
of business r«*qaire. The examina¬ 
tion by the touch may be advan¬ 
tageously employed previous to 
quartation, to iiidicute the quantity 
of silver neet'ssary to liC added. 

In foreign countn<*s, where 
trinkets and sinall work are re¬ 
quired to be subiuitt4*d to Ibe assay 
of the touch, a variety of needles 
are mH^essary; but they are not 
much U5(*d ill Kugland. They 
tifTord, howi'Tcr, a degrci' of infor 
mation which is more cousiderahle 
than might at first he expected. 
The attantivi- assayer not only 
eoiupares the cohiiir of the .-.troke 
made upon the touchstone by the 
ijiet4ii under f*xaminution, with that 
produced by his needle ; but will 
lik.€>UL'«e atleuiJ to the sensation of 
roiighue.o.s, dryin smo<»thuess, or 
greafdnt'KH, which the t«”Xture of 
the; rubbed met.d excites, when 
abraded by the stone. \V hen two 
Hirokes, perfectly alike m f olour, 
are made upon the stone, he may 
,lheu w*«‘t them w'ltU aquaftirtis, 
which will ud'ect them dnien tirly. 
if they 1 m* not similar eonipusitituis ; 
or the stone itself irmy be made red 
hot by tlu; hre, or by the blow pipe, 
if thin hlzu.'k pottery be iiM-d ; i;i 
which case the phenomf-na of oxicj 
atioH will uilff*r, according to the 
nature .and quatifitv of the alloy. 

'fhe Fr«‘nch goiemtniuit h.*s from 
time to tune caoiM'd varioos exin*- 
ximental inuuiried to be msdo rc- 
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■pectbgf thn iirt of aMoyittf gold* 
which itova thrown mvedk light an 
thi* aul^ct, Olid greatly tend to 
produce uniformity in the remiltx of 
tlio operation. The latest repoitan 
tills sul^ect may^ be seen in the 
Ann<iles tie (hnuiu*, vol. >k. p. dt,; 
w hich may be consulted for a fhit 
account of the cxperimeota and 
liistory of ibnner proceedings. Ihe 
general r«*sult is as follows, nearly 
ill the words of tlio authors : 

** Six principal circumstances ap> 
pear to axl'ei't the operation of 
parting: uaimdy, the quantity of 
acid used in parting, or in Uie first 
boiling; the roiici-niratiuit of this 
acid: the time emplu>ed in its an* 
plication ; thi* quauliiy ot acid made 
u.<te of ill .the repris<*, or second 
op<*rabon ; its concentration ; and 
ttie time during which it !.*» uppli(*d. 
From the <‘X|'erimctit<< it has hi*en 
shown, that each of these unfavour¬ 
able circumstances might easily 
occa'iioii li loss of from the half of 
a thirty-siH'oud part of a carat, or 
two tiuriy second parts.'' The 
wrtt4-rs exphiiri their lechciral lau 
giiage b> ohsen iug, that, the wholo 
mass cousUtiug of tuentyfuur 
r.irats, tbi^ thirty second part de¬ 
notes I.Tdsth p.'trt ol the mass. It 
may easily hr eonceued, thenTore, 
that if the whole six eiumustam es 
W'lTi* to I'xisf, vtiid t><- pfoitueCiic of 
errors falling the suint* wa>, the 
loss would be M-ry tottsidenible. 

It is iiidispeiisatdy uet'cssary, 
tliat one uuiloriii pruces*> should h«* 
followed in the assays ot gohl ; and 
it IS a muth'r of astouishmeut, that 
such an uecitrati* prtM'«‘ss should 
not ha^e b<*4*n pri-.eril>ed b) (io- 
vernment for assayi-rs in «in opera¬ 
tion of siith great commt'rrial itn- 
portauci*, instead of e^erv one be¬ 
ing left to follow his nw’ii judgment. 
The process rt*cumiii4*nd(‘d in the 
report bi-lorc us is as follows:— 

** Twi*l>«‘ grains of tho gold in- 
tendcul to be assa>i>d must be 
mixed with thirty grains of fine 
silver, anti cu;>elled with lUtk grains 
ot li'ud. The eupelii.tioji must be 
e.ir(duny atteudt'd t<i, and all tho 
imperfect biiitous r€-ie«*ted. \V}i«*ii 
tli(* cupellatitui is end«*il, the hut 
ton must be r<*duced by luiuinatiiiii 
into a plate ol inch, or ratiu^r 
more, in length, nud four or hko 
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lin«« in breadili. TitU miut be 
rolled up upon a quill, and placed 
ill a laatniM captdile of huldiOK 
aliout three ounce* of liquid, when 
tilled up to ita narrow part. Two 
nuiirea and a half of very pure 
oquafortia, of the atrength of !t0 
defireea of Baume'a areometer, 
uiuat thra bo poured upon it; and 
tile matnuitf luonR placed upon hot 
aahea, or aand, the acid inuat be 
kept ireutiy boiling fur a quarter of 
au hour; the acid mn«t then lie 
r.iutioualy decanted, and an addi¬ 
tional quantity of ounce muat be 
poured on tlie metal, and slightly 
boiled for twelve minutes. Tliis be¬ 
ing likewise carefully deranti-d, the 
small spiral piece of metal must be 
washed witli ftlti'red river wati-r, or 
distilled water, by Ailing the ma¬ 
trass with this fluid. The vessel is 
then to be reversed, by applying 
the eatremity of its neck against 
tbe bottom of a crucible ot flne. 
earth, the internal surface of which 
is very smooth. The annealing 
must then be made, after having 
separated tbe portion of water 
wliicli had fallen into the crncible ; 
and, lastly, the annealed gold must 
be weighed. For the certainty of 
this operation, two assays must be 
made iu tlie same manner, together 
with a third assay upon gold of 
twenty-four carats, or upon gold the 
flneiiess of which is perfectly and 
generally known. 

No conclusion must lie drawn 
from this assay, unless the latter 
gold should prove to be of the Anc- 
uess of twenty-four carats exactly, 
or of its known degree of Aneness ; 
for, if there bo either loss or sur¬ 
plus, it may be inferred, that the 
other two assays, having undergone 
tlie same operation, must be snbji'ct 
to the same error. The operation 
beiug made aueordiug to this pro- 
eras, by several assayers, in cir¬ 
cumstances of impor.t.uicc-, such as 
those which relate to large fahrica- 
tioiis, the liueiiess of the gold must 
not be depended on, nor consi¬ 
dered as accurately known, unless 
all the assayers have obtained a 
uniform result, without communi¬ 
cation witli each other. llie 
autiiors observe, however, that this 
identity must be considered as 
existing to tlio accuracy of half of 
T3 
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the thiity-seeond part of a carat* 
For, notwiUurtaading every poMfide 
precaution or nniformity, it very 
seldom happens that an absolnte 
agreement is obtained between the 
different assays of one and tbe same 
ingot, because the ingot itself may 
differ in its fuieuess in different 
parts of its mass.’* 

I The assaying of silver docs not 
differ from that of gold, excepting 
that tbe parting operation is not 
necessao’* A certain small portion 
of the silver is absorbed by the cu¬ 
pel, and the more when a huger 
quantity of lead is used, unless tha 
quantity of lead lie excessive; in 
which case most of it will be scori- 
Aed before it begins to act upon the 
silver. Messrs. Hellot, Till^ and 
Macquer, from their experiments 
made by order of tbe Frmtch 
Government, hare ascertained, that 
four parts of lead arc requisite tar 
silver of eleven pennyweights 
twelve grains flue, or containingr 
this weight of pure silver, and 
twelve grains of alloy, in twelve 
peimywuighta; six parts of lead 
for silver of eleven pennyweights ; 
eight parts lead for silver of ten 
permyweights; ten parts lead for 
silver of nine pennyweights ; and 
BO on in the same progression. 

ASTIUNGENT FKINCIPLB.— 
Tbe effect calk>d astriugency, con 
sidered us distinguishi&le by the 
taste, is incapalile of beiug deAued. 
It is perceivetl iu the husks of nuty. 
of walnuts, 'in green tea, and 
eminently iu tbe nut gall. 'Ihis ia 
probably owing to the circumstaacu 
tliat acids hare likewise tlie pro¬ 
perty of corrugating the flbres of 
tlic mouth and tongue, which is 
considered as cbaraetcristic of 
astriugency as it relates to taste; 
iiiid heure the gallic acid, which is 
conimniilv found united with thu 
true astringent principle, was long 
mistaken for it. Segiiin flrat dis. 
tiiiguisbed them, and, from the use 
of this priuciplu in tanning skins, 
has given it the name of tmeiH. 
Their characteristic diflerences are, 
the gallic acid lurnis a black preci¬ 
pitate with iron; the astringent 
principle forms an insoluble com¬ 
pound with albumen. 

ATHANOK. A kind of furnace, 
which has long aiuct: faUea into 
u 
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dlsufto. TIk» Tory long ftnd durable 
o]>««rationA of the anrtrot chcmiMtii 
rendtTod it a cUttfirablo n'quiiittc, 
tbat their fireii Khould he enuRtauUy 
MoppUt^ with fuel in proportion to 
the consumption. Ylie atbatior fur¬ 
nace was peculiarly adapted to 
this purpotte. Besnlo the usual 

? >arts, it was provided with a hot- 
ow tower, into wlurh charcoal was 
put. 'Fhe upp<*-r part of the tower. 
When filled, was clos«*ly shut by a 
Well-fitted cover; and tlie lower 
part conimumcHted with the fire- 
place of the funiaci*. In rouse- 
quence of this disposition, the char¬ 
coal sabsid«*d into the fire-plart* 
gradually, as the consumption made 
room for it; but that wUu'h was 
containcMi in the tower was de 
fended finm combustion by tin* 
exclusion of a proper supply of 
air. 

ATMOMETF.R, an instnnnent 
invented by i Professor Ix'jtlh', to 
measure tlie quantity of exh.ilutinn 
from a humid surfiice in a 
time. See Leslie ou Heat and 
hfotstnre. 

ATMOSPHERE. See Aik. 
ATOMIC THEORY. St-c Eqrt- 
Tai.knts. 

ATI'KACTION. See Ei.kctivr 
Attraction. 

Al'OlTE, called Pyroxt‘ne by 
Hatty, is a mineral, roosistiofr of i 
48 atlit'a, ^ liiui*. It ovtde of tror. 
8.75 magnesia, 5 nml I - 

nuiugunese. Spenhr ^cratity 3.3. 
AIeltp> 111 a black I'niintel. Koiiml in 
volcanir rocks, i^arge eiNstais ol it 
are lound in basalt. 

A1 HI M V\ LM I NANS, ok 
PI LMJNATINti <;<M.O.is4d>t;Mned 
by dmsftlving gold in the intro inu- 
riatir ai'id, and aii'‘rw.irdM adtljiig 
atnnionm to tb*' sohnion, when the 
gold iM precipitated. It lou^t be 
carefully dried. Ii ogit.tretl nr 
crnsluHl it explodes with gntii 
Tioli^nre. 

At Rl M CRAPHIC TM, one of 
the onu of gold. 

- Af HI M MI SIVI M, on MO 
SAICl M, OR MUSAli; COLO, it 
ns(*<l as a pignif*ut forgiving a gold 
colour to Nmall statues, or plasti r 
figure's. It is also employed to 
imitate? lapis laauli, being mixed in 
melted glass. It is made in the 
following ma&uer; luclt twelve 
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ounces of tin. and add to it thro# 
ounces of merrury ; triturate this 
;uuitlgam wiOi seven ounces of sul¬ 
phur, and three of miiriato of am¬ 
monia. Put the pnwd(*r into a ma- 
tr.'uut, bi'dded rath«T det>p in sand, 
and k(*ep it for s<*v€*ral hours iu a 
gentle heat; wliirb is afterwi’ird to 
be raii:(‘cl, .md roniinned for seve- 
I ral hours longer. If the heat have 
I bcM*n im>derate, and not continued 
I too long, th(* golden coloured M aly 
porous mass. callrMl nuruni tmisi- 
\uni, will be temnd at the bottom 
of the ^t‘>.**el ; blit if it have b€*en 
too strt^iig, IIm' niiruin inusi>iini 
fuK<*s to .*1 blar k in iss of a stnate4l 
textun'. 'nliH proceH^ ia thus ex 
plained ; as tlo* heat increwM's, the 
tin. by stronger , seixes and 

eombini'K witli tin* nuirintir acid of 
the muriate of ainnioma ; while tlie 
alkali ol that salt, eoinhining with 
a portion ol tin* sulphur, flies olf 
ill the form of a sulphuret. l*lie 
conihinatioii of tin and muriatic 
acid sublimes ; and is found adh«*r- 
ing !•» tlie Sides of thi* iii.itrasj.. 
l*he uiercurv, which served to di- 
tide tlo' tin, conihiiit*'» with part ot 
thi' sulphur, and foriiiN einnabur, 
which iitso suhliniei* ; and tlic' re 
taaiitiug siilpnur, with the r«'m.ini 
ing tui, funos the aunim niiiMiutn 
W'liicb o-'*‘upie.s th»* lower ji.trl ol 
th«‘ It lou^t lx* .'nimUted, 

hovveviT. tb.it Ibis evplatiiittoi: dm*s 
not iiidi'Mle th'' n .ihimi^ wIin such 
an iiiiiir* ct and • ouipUiMted priie (.«.4 
should he ie.|Uire<t t>» f >rn)n simph; 

4 lonhin.ition of tin ami sulphur. 

P does no* .4]')**'.II tli.4f tin* prti 
p<lr^lon.^ oi lli*- lotteri'ls nop.ire fn 
he streflv arCt'ioh'ti to. Tin* pto 
'-ess rd t .4' V.'.ripiis <lu Hiilhtiii. as 
d4''scrih( d h% rh..p!.d m lits Eh 
iTK'UlK ot CIm niolrv. «’ot'sivt4 m 
aiJialgiiinatiug otinri's 4*1 tin 

with 4‘tgh( miiH'i-N of ineretirv, and 
riiiati»i-. lilts With Mv oiiiii'es of sul¬ 
phur, anil four ot muriate of uni- 
tnonia. This inixlun* is to Ik* ex 
pos4’4l for three hours mi a s.'iinl 
iii-.it sufficient to reioh'r the hoitotn 
of till* iiiufr.(S]4 ohscuri'iy r(*d hot. 
Hut (’Inipfal hitiiself found, that 
if the matrass contaiulug Ihi* mix- 
tiire were expoxed to a nuked fire, 
and violently heated, the niixtun; 
took fire, luid u sublimatt* wu« 
formed iA the ucck of ibe nutcraaii. 
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co&sfsUng of tho tnoftt beautiful 
aiiruni niusivum iu large bexagoual 
platef«. 

Aurum uiusirum baa no taate» 
though 80100 Bp4%inu*iui exhibit a 
mUpburcoua atnelh it ia not aoluble 
in water, ar.ida, or alkaline aolu- 
tiona. But iu tku* dry way it fonzut 
a yellow aulpbiiret, aoluble iu 
water. It dodagraUa with nitre, 
llergmatiu Uioiitioiis a native aurum 
inuM% mu Iroui Siberia, containing 
tju, hulphur, aud a Ktiiall proportion 
of copper. 

Accoixiing to lierzeliiiH niomnc 
gold rousiAta of loo part8 tin, and 
6'i.3 .Hulphur ; aci'ording !.» Dr. John 
Uuvy ot lUU p.ata tm, and 
aiilphiir. 

AXANTI JIINK, is a %eryb<*»uti- 
ful variety of ijuart/. rock, contain- 
mg fipangles of iiiiia. It bears a 
tine polish. It is UMially of a red¬ 
dish broun, and the .Hpaiigles are 
of a gold colour. The tiiu st s])c> 
cimeiis are brought tr«tm Spain. 

AXK-Si'OS M, This is ii species 
of nephrib* or .fftde, trom which it 
diOerA in iieing of a darker green, 
and having a somewhat slaty te\- 
tun*. 'Jhe iugi’iunty of tin* natives 
of New Zealand has enabled them 
to su]>)>ly the want *»f iron or other 
hard iiu't.ils t«» toriii tools hy making 
axes and other instruments, for 
cutting wood, out of this stone : hy 
means ot uhicb th< y ent out tlndr 
canoes ln»iu trees, and executed 
many most beautitul pu'ccs of 
carving. The constituent parts of 
axf.stoni* are 5d.ri silic.i. dl luague- 
sta. 10 aluuuiia, .'>.5 oxide ot inui, 
^.7^ vvatii, mid 0.<>5 oxide of enro 
mitini. This stone is found in 
hvcif/erlaiid, S.ixmiy. and on the 
hank.s ot the great river Aiiiar.otts 
in South -\iaerica. 

• AMMI K. oil Till MKK.STONK, 
is a luiiuTal, soiuetiines massive 
hut usually iu crystal.s. which re 
Kemble an axe iu the turin niid 
sharpness of their edges; uud are 
of a violet colour, hence called 
Tiolet Kchorl. They bi'coim* I’lci tric 
by heut. They may be melted by 
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the blow-pipe into a black enazo^ 

or dark ctccu glass. 

AZOTc U the name given to 
nitrogen gas, one of the component 
parts of tho almo8phere« and is 
derived from two Greek words sig¬ 
nifying destruction of life i this gas 
uot maintaining either life or com¬ 
bustion, which are supported solely 
from the oxvgenous particles. Sco 
NiTRU(;K.\ Gas. 

AZURE STONE, or LAPIS 
LAZULI, is a valuable mineral, 
which yields tho beautiful un¬ 
changeable blue colour called ultra 
iiianne. It consists according to 
Messieurs Clement and Desormes, 
of 34 bihea, 33 aluiuina, 3 sulphur, 
and soda, and S loss in the 
analysis. A small portion of iron 
and of lime are also sometimes met 
w'itli. This mineral is of a fine 
azure blue colour ; lustre glistening, 
tine grained uneven fracture. Spe¬ 
cific gravity 2.83. In order to pre¬ 
pare the ultra marine; the pieces 
of this niinerul are made red hot 
ill the hre, aud th(‘U thrown into 
water in order to facilitate the re¬ 
duction of tlu til to powder. After 
bi'ittg rt’duced to powder, they are 
intimately combiiie<t u iUi rosin, 
wax. and hue linseed oil. The 
whole eompuutul is then put into a 
linen cloth, aud kiieadt'd in hot 
water; the hrst waier, W'hirh 
usually coatains much diit, is 
thrown away ; the sei ond vieldk a 
fine blue; and the third water a 
blue of an iuferior quality. 'Tlie 
'mode of opiTatioii' depends on the 
loreigu matter combined w ith the 
ultra marine in the lapis lazuli, 
more readily unitiug with the re¬ 
sinous cement by whicli means 
the ultra utariiio is separated in 
the washing, and poured off along 
with the water, leaving the foreign 
matter lu'hind. 

AZl KITE, OK LAZl’LlTE of 
Werucr and liauy is found ip 
Stivia, consists of quadrangular 
crystals of a line blue colour. It 
consists of iHi alumina, 18 luagiiesia, 
10 silica, 2.3 oxide of irou, 2 Umc* 


rs. 
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BATKALITI!. The wme as As- 

hSSTVS Trkmomte. 

HALAS ULBY. See Spinel. 

BALANCE. In conducting che- 
snicat experiments a balance of the 
niceeit construction is fri^nently 
necessary, in order to determine 
^ith the most rigonms e»artn€*ss 
the qiuntities of the materials used. 
The principles of the coiistrurnoii 
of a balance belong to tlie srn’iice 
of Mechanirp:. 

BALDWIN’S PHOSPHORl S U 
prepared by heating nitrate of lime 
to a dull red beat. hen thus 
exposed to heat, it uiidergm** 
•watiTy fiuiou : the water U**'u 
evaporate.s, and the salt fuses, tin 
rr»oliiig it concretes into a S4*uii- 
transparent substance ; which is 
phosphnre'*cent; that i.s, emits light 
in the dark. 

BALLOON', is the name of the 
vehicle in which aerial rovages ari* 
performed, llie description and 
principle of construction belong to 
the science of Pneumatics. 

Balloon, ill chemical apparatus, 
is a receiver reseinhliiig the form 
of the balloon of the aeronauts. 

B.VLSAMS, are vegetable iiiires, 
exuding from tree«, consisting of a 
substance of a resimeis nature, 
«'Oinbiited with ben/.oic acid, or 
from which ben/ou* acul may be ob¬ 
tained, hy boiling tht'in W'lth w«*iter. 
They are insoluble in m .iter, hut 
are rn-idilv diisohed in ether or 
alf'obol. Sonn balsams »r«' lu|uul 
a«i (^lpalla, opnhals.%m, Peru, st> 
r.ix, tobi ; others .tre such as spon 
t'lneoiisly bcTonie coiicreti*, are 
ben/.oin, dragonN hbio.l, and stor.i\. 

Balsam of sulphur, is sulphur 
dissolved in oil. 

BAKRADOKS TAB. is a species 
of naphtlia or petroieum, found tii 
the i.'dand of Barhadocs. 

BAKILLA, on BAKILLOR, is 
an impure funia, obtained by the 
hunting of plsfits which grow ntrar 
th<* sea; cbietly of the* genus s.il 
sola. Wat*'r is |Hiured upon tin* 
ashes, whirfi dissolves the soda, 
and tliis aati'r being drained ofT 
and evaporated, th<e barilla is pro- 
daced. The fatae plants whieli 


yield barilla, when they irow 
near the sea, will not yK*ld it if 
cultivatt*d far inland. Barilla is 
obtained on tint shores of Italy and 
the la*vaiit; also near Barcelona 
in Spam, and it is also made in Uie 
marshy districU of La Veudec iu 
Frauc<*. 

Kelp, which is made from tbo 
burning ot sea w<*t‘ds, which grow 
on the rtM'ks, or is thrown in by 
the ti«le, is sometimes called British 
Barilla. 

BVKIl M. Tliis is the metallic 
luisijk of the earth barytes, which 
Sir Humphry Davy proved to con- 
hist of this metal and oxygen. 
It is obtained by making pure 
bar)’tc*s into a paste with W'ater, 
and putting a globule of mercury 
ill the middle, and then putting 
this paste into a platinum spoon, 
and totiHuug the globule with Uie 
negative wire, and the platinum 
with the positne wire of a \oltuic. 
battery. By doing this an amal¬ 
gam is hotui formed of m«*rcurv and 
li.iriiim. From this amalgam tho 
niercur> must he expelled t»y heat, 
ami the metal bHriiiiii reui.xifjs. It 
is of a dark grey colour, and alMuit 
twice the weight of water, as it 
sinks tti Milphtinc and. 

O&ygeii uiiitcM with Imriiini in 
tuo prop4»rtioi)s, the !ir>*l furimug 
cotiiiiion I»ar\tc4», .md the seenud 
a df'iitoxtdc ot hiiriiim. 

B \|{\ rKS. This IS the oxide of 
iMnuin. .tlrcadv notteed. It i** al- 
u.iys found eomhinctl with Mdphu 
ri«* or carboiiu tu id. To obtain 
pure har\teH tak** natne eariH*- 
Hate of harxtes, reduce it to .1 htu> 
powder, and dissoUe it fli a suffi- 
< tent cju.intilv i>t d.luletl iiilri'* arid, 
ei.\porate this Milutioii till a pellicio 
apju*ars, then Mitli’r it to crys* 

tallue in .1 shallow b.isoii. Tho 
salt ohtainetl is nitrate of barytes, 
lixpose this nitrate of b.tryfes to 
the action of he.it in a ehiiia cup, or 
siher ertu ilde. and keep it in a dull 
red heat for at least <me liour, then 
sutl'er the lessel to cool and trans¬ 
fer the greenish solid conttmts, 
which are pure barytes, into a well 
stopped bottle. When dissolved in 
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a <nan qnantity of water and era- 
poratrd, it may bo obtained in a 
oeautifiil cryatallinc form. 

Pure barytea haa a atrongrer affi¬ 
nity than any other body for aul- 
phuric acid, it tnnia blue tincturo 
cabbagc-grcen, red -veBetablc co¬ 
lours to 'nolrt, and yellow to brown. 
It is entirely infusible by beat alone, 
but melta wfatm mixed with various 
earths. Its specific gravity is 4,000. 
It changes quiclLly in the air, swells, 
becomes soft and falls into a whito 
pou'der, with the .-irquisition of 
about one-fifth of its weight. This 
slacking is much more active and 
speedy than that of lime. It roni- 
blDcs with phosphorus, which com- 

r ound decomposes water rapidly. 

t unites to sulphur by tiie dry and 
humid way. It has a powerful at¬ 
traction for water, which it absorbs 
with a hissing noise, and eonsoli- 
dates it strongly. It is soluble in 
twenty times its weight of cold, 
and twice its weight in boiling 
water. Its crystals arc long four¬ 
sided prisms of a satin-like appear¬ 
ance. It is a deadly poison to ani¬ 
mals. It is miscible with oil. It 
is a sure test to detect the presence 
of sulphuric acid. 

BA ROLITE. CarlKiuatc of ba 
ryfes. j 

UARR.A.S. Tlie resinous incnis- 
tation on the wounds made in fir- 
trees. 

B A.SAl.T. is aniineral production, 
by many geologists supposed to 
bare |;ei‘ii jjrodnced by the actioii 
of lire, and this is the more prol.ii- 
ble, ftoni its being, louud iibiind.int- 
ly in countries in wbic'.i vole.uioes 
exi.st, or M'liere tli-re are esident 
tr.u'.'.s of tl-eir basing eMsted at a 
fornii-r jieriod. 'no* earthy structure 
oflmsatt, Im.s, bow'i'ier, hi'eii consi¬ 
dered to be an iusnper.ll.;e olijee- 
tiun to this opinion ; hut .Sir James 
Hall and .Mr. (Jregory Walt, hasi* 
proied, by well conducted experi- 
meiits, that if liasalt he fused into 
a perfi'ct glass it will resume its 
Stony structure if gradually cooled; 
and infer, therefore, that tlu* stony 
structure of has.ilt is no argument 
against its haring formerly been in 
a state of fusion. 

Buaalt is distributed over the 
wbolb wprld, and is found no where 
iu greater variety than in Scotland. 


Its colours are greyisS-black, ash- 
grey, and raven-black; structure 
^anular; lustre dull. It is found 
ui amorphous masses, or in concre¬ 
tions columnar or globular. Spe- 
cific gravity 3. It may be melted 
into a black glass. 

Tlie most remarkable is the colum¬ 
nar basoltes, which forms immense 
masses, composed of columns thirty, 
forty, or more feet in height, and 
of enormous thickness. Nay, those 
at Fairhead are two hundred and 
fifty feet high. These constitute 
some of the most astonishing scenes 
in nature, for the immensity and 
regularity of their parts. The 
coast of Antrim in Ireland, for the 
space of three miles in length, ex¬ 
hibits a very magnificent variety of 
columnar cUftk; and the Giant’s 
Causeway consists of a point of 
that coast formed of similar co¬ 
lumns, and projecting into the 
sea upon a descent fbr sereral 
hundred feet. These columns are, 
for the most part, hexagonal, and 
fit very accurately together; but 
must frequently not ^berent to 
each other, though water cannot 
penetrate between them. And the 
basaltic appearances on the He¬ 
brides Islands on the coast of Scot- 
! land, as described by Sir Joseph 
Banks, who visited them in 1772, 
are upon a scale very striking for 
their tastiiess and variety. 

An extensive field of inquiry is 
hiTi- iiliV-red to tlie geological phi- 
lu.snplier, iu his attempts to ascer¬ 
tain the alteratiniis to which the 
gluhe lia.s been subjected. The in¬ 
quiries of U>o chemist etiually co- 
opcrat<< in these researches, and 
tend likewise to show to wbat use¬ 
ful purposes this and other snb- 
.stiinces may be applied. Berg- 
m.uin found tliat the component 
parts of various specimeiu of ba- 
saltes were, at a modiiun, S2 parts 
silex, IS alumina, ti ca^onate of 
lime, and 25 iron. The differeucea 
seem, Iiowever, to be considerable ; 
for Foujas de St. Fond gives these 
proportions; 40 silex, 30 alumna, 
10 time, U magnesia, and 8 iron. 
The amorphous basaltes, known by 
the name of rowlcy rag, the ferri. 
lite of Kirwan, of tile weeifto jpra. 
vity of 2.748, afforded Pr. Wither. 
Ing 47.0 ol lil», 30.0 of 
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•«a % T« ■y low de- 

nm of oxidoai^ probably. Rr. 
Kpnaedy, in hit' onalytit of tho 
httolb!* of StalR, i^yet the follow¬ 
ing u ita componont pnrU: »ilcx 
48, alomiua lit, oxide of iron lit, 
Bmv B, aoda 4, muriatic arid I, wa¬ 
ter and volatile part* B. Klaproth 
girea tor the annlyaia of the pria- 
malic baaaltea of Haaenberg : ailex 
4W, alumina le.TS, oxide of iron 
$>, time B.S, magneaia 3.XS, oxiilr 
^ manganiwe 0.13, aoda 3.G0, water 
%. On a au}{sei{ucnt aualyaia, with 
a view to detect the exiateiice of 
aanriatic acid, he found aUght iu- 
dicationa of it, but it waa in an 
•xtremely minute proportion. 

Baaaltea, when calcined and pul- 
nerixed, ia aaid to be a good tub- 
•titute lor puzzolana in the compo- 
■ition of mortar, giving it the pro¬ 
perty of hardening under water, 
wine bottler have Uhewiae been 
ntanufactured with it, but there 
appeara to he some nicety reqtdi^te 
in the manimemeut to enaure guc- 
«eaa. ilr. Caatelvcil, who heated 
hia furnace with wood, added aoda 
to the baaaltea to render it mure 
inaible; while Mr. Giral who uaed 
pit coal, found it nert'iiaary to mix 
yvidi his baaaltea a lery refractory 
•and. Vie beat mode probaldy 
would be to chooac baaaltea of a 
cloae fine grain and uniform tex¬ 
ture, and to employ it alone, taking 
are to regulate tlu- heat properly; 
lor if thia be earried too high, it 
win drop from the iron aUnoat like 
water. 


The formation of baaalt ia atill a 
Bubjuct of cou^overay ; hut the re¬ 
cent obaeivutiona of Sir (i. Mac¬ 
kenzie in iceland, and of l)'Au- 
huiaaon in Auvergne, appear to be 
oouciuaive reapcctiug the igtieoua 
origin of baaaltic roebt, if any thing 
Wore wanting iu 'tiie chain of ei i 
douce on this autgect. Iturl,^ of 
trap Bttd basalt, both in aoUd lieda 
and a|!io arranged in columua like 
thqpB'hf Btatfa, werg ohaern-d on 
Wpast of Iceland, and atao iu 
httpior, in which the Jow'er 
I at the beds and columna cun- 
•coriv and slags, and empty 

__IS. He observed slao a sne- 

Ms^e range of beds of basalt, al- 
Mppating with beds of tufr, the 
Mm m parta s* wWeb preaented 
30 


the same appearaneo of the getion 
ol fire. 

Prom the aitnatinn of these rocks, 
and from the existence of subma¬ 
rine vulcnunca near Icciand, he 
conreii es that these beds of basalt 
were funned under the sea by tlio 
ejection of lava, whiidi flowing iner 
the moist submarine ground, would 
roiiflu). a portiini of water beneath 
the melted muss: tliis W'liter would 
Ih' roiiierted into el.istis vapour, 
or s eam, which would endeavour 
to expand ; Imt whi-re the siiper- 
incuiiMieiit pressure of the ocean, 
or the tenacity of the lata, pro- 
vented its escape, it would luj 
compressed, and form rarities, or 
air biildiles, at the buttum of tbe 
melted mass. In ottier iustanri-s, 
where the tluidity of the lava pi-r- 
niitted the steam from below to 
escape through it, the mass would 
be compact, and form solid basalt, 
or green-stone, it might some¬ 
times happen that water would h« 
enclosed in the ravities of the mass, 
w'hicfa is found to be the case in 
some basalt rocks. 

Thus, according to the different 
circumstances of prt'ssure from tho 
depth of tho ocean, and the h-nacity 
of the melted mass, porous or vesl- 
citlar lava, or compact. asalt, might 
be fomied from Um' same er..p- 
tion; or the mass might la* porous 
lu'low and compart ulwie. When 
H volcano first breaks out on land, 
the sttrfari* of the earth opi*ns for 
a coilsideralile spare, which at 
length is choked up with lava and 
stones, and Uti' eruption is con. 
fined to one place, when- it forma 
a cone or iiiouiitaiii. ilirough such 
extended fissures, the melted niat- 
tc^r WS.S poured out of siibmanne 
volcaiiiM's, aud spread in every 
liirectiuii over the bottuin ol the 
sea, to a limited extent: successive 
ertiptioDK of a siniilar kind formed 
different beds over each other. If 
u considerable interval of time 
elapsed between these operations, 
loose msterials witli water-worn 
fragments might be collected upon 
tho lower lava, and constitute a 
lied of tufa, wliich would separat* 
it from the upper. 

For the formation of basaltic co> 
lumns, or regular prismatic forms, 

it »pp««n KiuiMtc timt Rut nwm 
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•honld cool alowly; and it is pro- this minera], it some tines acts on 
bable, and almost certain, that all the naractic needle. «. 

regular basaltic columns have been BASANITE. SeePLiNTYSLara. 
enveloped with an incmatationofim. BASE. When sulphur is bnmt, 
crystallized basalt, which defended it unites with oxygen gas, and snl- 
tliu internal mass from agitation, and phuric acid u produced. In this 
permittetl the crysialHne arrange- case sulphur is said to be the bast of 
ttieiit of the particles to txike place, the acid. In the same manner, if 
Numerous instances might be cited any other substance tinite udth 
of basaltic hills, in which the iutc- osygcn,_and form an acid, that snb- 
rior parts are columnar, and the stance is called the base. If aa 
outer part a confused indutermi. acid combme with an alkali, an 
nate mass. In s<ime instances the earth, or a metallic oxide, and form 
lava from submarine volcanoes has a neutral salt, the alkali, earA, or 
cooled suddenly, and formed beds metallic oxide in this case is said 
of compact or porous basalt. to be the base of that salt. 

Basaltic mountains are frequently BATH._ The heat communicated 

isolated and conical, but have some- from bodies in combustion must 
times flat tabular summits. When necessarily vary according to cir- 
basale is decomposed, and inter- cumstances; and this variation not 
mixt with fragments of rock cc- only influences the results of opera- 
mented by loose clay, it is c^cd Sons, but in many instances endan- 
bnsaltic tufa. Some basalts decom- gers the vessels, especially if they 
pose rapidly, and form productive made of glass. Among the 
soils. 1 have seen a mound formed several meth(^ of obviating tiiis 
of basalt that had been got out of a inconvenience, one of the most 
mine by blasting with gun-powder, usual conaists in interposing a quan- 
and which a respectable nuncr in- tity of sand, or other matter, bc- 
forroed me was once extremely tween the flie and the vessel in- 
hard and resisted the point of the tended to be heated. The sand bath 
pick; but by exposure to the air and the water bath are most com- 
for thirty years it was converted monly used; the latter of which was 
into a rich mould, and covered called Balneum Mario; by the elder 
with a luxuriant crop of vegetables, chemists. A bath of steam may, in 
Some very dark-coloured compact some instances, he found prefer^te 
basalts and lavas appear to resist to the water bath. Some chcniista 
the decomposing elTeets of the at- have proposed baths of melted lead, 
luusplicre more powerfully than of tin, anil of otlier fusible sub- 
any stone. The asperities and stances. These may perhaps bo 
prutuberuiices ou the basaltic rocks found advantageous iu a few 
111 Auvergne an* described by peculiar operations, in wliicb ihe 
U'Auliuis.sou as preserving all tlie intelligent operator must indeed bo 
appearances of tlie receut action of left to his own sagacity, 
volcanic lire, and arc so fresh, Tlicroare mixtures which may bo 
that 111 - says it seems as if the as conveniently used as simple wa- 
iiielted matter were still triekling ter in chemical experiments, which 
from them, ‘ ils semblent digouttcr do not boil without being raised to 
encore.' Tlie antiquity of these a considerably higher temperature 
rocks is lost ill Uie darkuess of past than 212° the boiliug point of water, 
ages, as the volcanoi-s of Auvergne Thus a solution of lime iu the mu- 
M-ere anti-rior to historic records, riutic acid, may be lieatetl to 2S2<> 
and probably to the present condi- with the greatest convenience. By 
tioii of the globe. merely adding common salt to wa- 

BASAl/riC HORNBLENDE is a ter until it be saturated,, it may be 
species of Hornblende found em- heated to 225° before boiling. Tbe 
bedded in basalt, and usually o(xurs precise boiling poiut of any liquid 
in opaque hexagonal crystais^f a u not every day the same, apsl de¬ 
block colour, and vitreous lustre, pends on Une pressure of the atmos- 
It consists of 47 silica, 20 alumina, pbere, which is subject to constant 
8 lime, 2 magnesia, IS iron. From variation; the heavier the atmos- 
tlih quantity of iroB cwtaiBod in piraiOs ** indicated tiy the tue of 
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•nciciiry Jt« Oic baromctor, bo murh 
tin- tiiehrr point vamy wator lie 
Iwfore it boil. Tliu higher 
•• oee the h^tel of the »ea, and eon 
yegnejitly the leaa the preatture of the 
Mrunibuiit nir, »t ao uiurh the lower 
point of beat w'ater riaca in ebulli¬ 
tion. 

BURIil.U'M. A inim reain, anp- 
posed to •«> of African origin. Tlie 
be«t Mellium is of a yellowish 
IrrowTi, or dark brown colour, 
•ocoirliug to it* age ; unctuous to 
t#ie toueb. brittle, but soon softening, 
•tnd gnmiiig tough be.twiat the fin¬ 
gers; in Miuu: degree transparent, 
not unlike myrrh: of a bitterish 
taste, and a imah-rately Btroiig smell. 
It does not easily tale Aanie, and, 
w'hen set on fin-, soon goi-s out. In 
burning it sputters a little, owing to 
its aqueous humidity. Its ap. grar. 
is i.3<l. Alcohol dissolves idiout 
three-fifths of bdellium, leaving n 
mixttirc of gum and cerssin. Its 
ronstitueuts, according to I’elletier, 
are SH resin, 0.4 gum, 30.0 cerasin, 
1.4 Tolntilv oil .and loss. 

lil-IAN. The kidney bean.s, the 
nhaacolus vulgaris, yielded to EUn- 
nolf in 3840 parts. 


Skins. 

. 488 

Fibrous starchy matter . 

. 443 

Starch . . 

. 1360 

Vegrto-nnimni matter mix- 

] TOO 

••A with some starch . 

Extract. 

. 131 

Albumen. 

. 

Mucilage. 

. 714 

Loss.• 

. Ul 
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The vicia faba, a .small bean which 
becomes hhack as it ripens, yielded 
to the same chemist an analysis in 
3840 parts. 

Volatile matter . . 

Skins. 

Fibrous starchy matter 

Starch . 

Vegeto animal matter 

Atbumen. 

Extract sohible in alco 
flmiimy (matter . . 

Kartby phosphnt* 

IiOSB . , , , , 


mo 
380 
1110 
1.114 
•Ilf 
31 

ihot l.'Hi 
I7T 
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fermentation of the infosinn of maH. 
It IB ctlirfly xiBvd in tiiti climateft 
the* heat in to 

ripen tite grape, hut is not unkltowti 
ill wamier rlitm's. Mr. Parke founU 
the art <if making malt and lM*er 
knoti'n in the centn* of Africa. It 
M'UH known to the ancient Kg^pUaus. 
We learn from Tacitus that the Ger- 
mans of his time, were not unac* 
qtininti'il with the art of making 
beer. See Ai.r. 

BKKT. The root of the hcet 
affords a ronsidcrnhle (piantity of 
sugar; and has latelv been rulti* 
rateil, for tlic^ piirpone of extracting 
it, to some extent in Germany. It is 
likewise said, that if l>eet nvots Ixt 
dried in the s.'ime manner its in.tlt, 
after the greati*r part nt their tuiee 
is pri'ssed out, rrry good Ikht may 
be made from them. 

BELL METAL is composed of a 
mixture of copper and tm. 

BEN fOilofj. lliia is obtained 
from tlir ben nut, hy simple pressure. 
It is remarkable for its not irrowing 
rancid in keeping, of at lv»»t nut 
until it has stood for a number of 
years ; and on this seroiiut it is 
used in extrarting the aromatic 
principle ofsui h odoriferous t)ou'<*rs 
as )ield little or no enst'iitml oil iti 
distillation. 

BEN/Oir Arm. niw nehl was 
first described in IfgK. by HIuk" do 
Vigeiiere, in his Treittise on I’lrr and 
s^alt, and has b«‘eii f;rnerar\ Lnoun 
sinee by the imtsie of rt<»w I’fs of Ik u 

iamiii or beiixoin. l>eejMe<<. it ob- 

fained by se!>liinufifii fnon the renin 
of this imiiK*. Asit is «til! ii.o^t cioii' 
nioniy procured from (lii*‘ *«o!istaiire, 
it has presen ed the epifliet of hen* 
xoic, tiiough known to he .i pe uli.«r 
acid, obbiiiialile not froo heii/o.n 
alone, hut from difb r« tit vegetalde 
balsiiins, >enello, cniitanion, iimlier^ 
gris,lhe urine of children .frequently 
that of adults, and alu ays, urcordiiig 
to Fotircroy and Vaii<|(iehn, thoiigli 
(•iese deiiie.s this, that ofqiiadrupc^s 
living on grassund bar, particulMrty 
the ramel, the horse, and the cow. 
Tlu re Ls reason to conhvtiire that 
niuiky vegetables, and among thf«m 
sonu» of the |7r>i«ses, rf)nt.ini it. and 
that it passes Jroiii them iuto th« 
uriac. Pourcroy and VattouMiti 
found it eombmed with potasn unit 
lime ill the liquor of duiigtulU» lui 
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well U la the urine of Oic qaa> 
dmprds above mentioned ; and they 
atrongly .auspect it to rxiat in the 
anthoxanthum odoraturo, or awect- 
ncentcd vernal (p'uaa.froin which hay 
prinripallyderive* itv fraprant aiiiell. 
tiiese, however, could liiid none ei¬ 
ther in thia graaa or in orita. 

Ilie UHual method of ohtaininp it 
aflorda a tery elepant and pli'caiiip 
example of the ('hemi<-:il proreaa of 
auhliioatiou. For tliia pttrpiiae a 
thill Htr.itiim of powdered heiixoin ia 
apread over the bottom of a plazed 
I'arlhen pot, to wlii h o tall conical 
pii|;< r eoi erinp IK fitted : pi ntle heat 
IS then to la- ai pped to the l/ottom 
oi do pot, which fusi’s the benzoin, 
and tills the iipiirtmeiit with a fr,n- 
pranl so.ell, orisiiip from a portionof 
esaenlial oil and acid of benzoin, 
M bieh ore dissipated into the air, at 
the some time the acid itself risea 
ver> sudilenU in the paper head, 
whieli may beoccasioiiidly inspecti^d 
at the ti‘p, thooph with some little 
e.ire, bet ause tin- fumes will exeite 
eoupliiiip. 'lilts so line sublimate is 
condeieeil in the form of loiip 
needles, or straipbt tilaments of a 
wbite colour, eroi sing I'ach other in 
all direetioTis. \\ hi’U the acid ceases 
to rise, the cover may be ebanped, a 
new one applied, and the heat raised: 
more flowers ot a yellowish colour 
will then rise, which require a siu'ond 
siibliiiiatioii to deprive them of the 
eiii)>yr( nmatic oil they eontain. 

llie .-.uhliiiiiitioii of the aeiilofheii- 
zoin loav he conveniently performed 
hy siibstitiitinp an inverted earthen 
pan instead of the paper cone. In 
this e.ise the two pans should he 
made to fit, by priiidinp on a stone 
w ilh sand, and they must he luted 
tiyiether w ifh paper dipped in paste. 
This iiietliiid seems prelerivhle to the 
other, w liere the presenee of tin- 
operator is required elsewlieri-; but 
the paper head e.in hi- more easily 
inspected and ehaiiped. 'Ilie hi-i-f 
applied must he vi-ry gentle, and 
the 1 essels ought not to lu- separated 
till they luive iH-come cool. 

llie quantity of acid obtained in 
these methods differs according to 
tlie uianagenient, and probably also 
from did'erence of purity, and in 
other respects of the resin itself. It 
tuually amounts to no more than 
•bout one-eishtli part of the whole 
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weight. Indeed Bcbeele soya, not 
more than a tenth or twelfOi. Tho 
whole acid of benzoin is obtained 
with greater certainty in the humid 
process of Scheele : this consists in 
boiling the powdered resin with lime 
water, and afterwards separating the 
lime by the addition of muriatic acid. 
Twelve ounces of water are to be 
poured upon four ounces of slaked 
lime ; and, after the ebullition is 
over, eight pounds, or ninety-six 
oiini es more of water are to be 
lulded : a pound of finely-powdered 
benzoin being then put «nto a tin 
vessi-I, six ounces of the lime-water 
are to be added, aud mixed well with 
the powder; and afterwards tlic re.«t 
of the lime-water in the same gra¬ 
dual manner, because the benzoin 
would coagulate into a muss if Ibo 
whole wore added at once. This 
roixtur-- roust be gently boiled for 
half an boor with constant agitation, 
and afterwards suffered to cool and 
subside during an hour. The super¬ 
natant liquor must be decanted, and 
the residuum boiled with eight 
pounds more of lime-water; after 
w hich the same process is to be once 
men- repeated : the remaining pow- 
<ler must be edulcorsU>d on the filter 
by affusions of hot water. Lastly, 
all the decoctions, being mixed to- 
getlier, must lie ev aporated to two 
pounds, and strained into a glaas 
>esMi-I. 

This fluid consists of the arid of 
benzoin combined with lime. After 
it is become cold, a quantity of mu¬ 
riatic arid must be added, with con- 
staiit stirring, until the fluid tastesa 
Hull- sourish. During this time the 
last-meutioucd acid unites with the 
time, and forms a soluble salt, which 
remains suspended, while the less 
soluble acid of benzoin, being disen¬ 
gaged, falls to the bottom in powder. 
By repeated afl'usions of cold water 
upon the filter, it may be deprived of 
the muriate of lime aud muriatic 
acid, witlv which it may happen to 
l>e mixed. If itrt«' rc'}nirvd to have 
a shining appearance, it may he dis¬ 
solved in a small quantity o{ boiling 
water, from which it wiUseparate in 
silky filaments by cooling. By this 
process the benzoic arid may be pro¬ 
cured from other substances, in 
which it exists. 

A» gn Gcononiical mode of obUin- 
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lAfr thin «cid, Fonrfroy recmnm^nds 
the extra<'tion of it from the water 
that drains from duitphilla, cow- 
honsea, and stables* by means of the* 
muriatic ncid, which deromposi^ the 
benxoHte of lime roiiuiiicd in them, 
and m pamtt‘S Ihebtmsoir acid, as in 
Sclieeli*'s process. He conft'sses 
the smell of the arid thus obtained 
differs a little from tliat of the* arid 
«*xCraeted from beiisoin ; but this, he 
says, may be remedied, by dissolving 
the acid in boiling water, lilteriiig 
the solution, letting it cool, and 
thus suffering the acid torrystaUise, 
and rep«<ating this operation a se¬ 
cond time. 

Mr, Arcnm found the bensoic arid 
which he obtained from veiu-llo 
pods contaminated with a yidlow' 
coh»uring matter, from which it 
could not be frec-d by repeaU-d solu¬ 
tions and crystallisations ; but hy 
iKiiUng with rhairoal powder, the 
a*-id was r«*ndi‘red perfectly pure. 

The arid of beiixoin is so inflam¬ 
mable, that it bums with a clear 
yellow* dame wnthont the nsststanee 
of a w*irk. Tlie sublinu-d flowers in 
their purest state, as w‘hite ns ordi¬ 
nary writing paper, were fused into 
a clear transparent yellowish diiiil, 
at the tw*o hundred and thirtieth de 
Tree of Fahrenlu*»t's th' rtnofiit'trr, 
and at the same time hi'KUii to rise 
in stihlimatioii. It is prolialde tlint a 
heat soiiiewh.it greati r than this 
may !>«• requin d tn separate it 
from the rf*sm. If is stronuJv dis¬ 
posed to take the crNstalliiie form 
in cofdiiig. 1*lie cotieee.traled sul- 
phnrie and irtrie acids dis'^oWe this 
Ciincrete acid, rii»<l if is again s#*p;4 
rat**«l, without alter.itioi., b> sfldnig 
W'ati r. ihlier acids dissoue it b\ 
the assiifanre of hea*, from which it 
separates bv roohn^. iiiifhanged. 
It is plentitullv soluhb* in ard*-nt 
spirit, from which it may likewiie 
be separated l»^ diluting the spirit 
with water. It readiH di.Hsolves in 
oils, niid in melted taliow . If it be 
added in n small pffiportton to this 
iast fluid, part of the Ullow* congeals 
iM'fnre the rest, in (he form of white 
opfojue clouds. If the ejuantity of 
ncjd Im* more considerable, it sepa- 
rat«‘S In part by cooling, in thi* form 
of ni^edles or Heathers. It did not 
communicate any coiisid(*rAble de¬ 
gree of bardnosa to the ttUuw, whitdi 
' ri 


was thti olgcct of this experiment. 
When the tallow was heated nearlw 
to ebullition, it emitted fiimes which 
affected the respiration, like those 
of the acid of benzoin, but did not 
possess the peculiar and agreeable 
smell of that substance, being pro> 
bably the subacic acid. A stnitum 
of this tallow*, about onc-twenticth 
of arr inch thick, w*as fused upon a 
plate of brass, fogetficr with other 
fat substances, with a view to deter¬ 
mine its rci.itive disposition to nc* 
<|(iire and rt tain the solid state. 
After it had coaled it was left upon 
the plate, and, in the course of some 
weeks, it gradually lK*c:ifii4* tinged 
tlmiughoiit of a blui*ish grtM*ii co¬ 
lour. If this circumstance be not 
supposed to have arisen fniin a so- 
I lutiou of the copper during the fu¬ 
sion, it seems a remarkable iiistatice 
of the mutual action of tw*o bodies 
in the solid state, eoutr.iry to that 
I axiom of cht*mtstry which affirms, 
that Imdies do not act on each oth» r, 

! unless one or more of them b«* in 
tin* duid stall*. Tallow* itsi'lf, how¬ 
ever, has the same efTeef. 

Pun* heiixoic acid is in the form 
of a light powtler, «*vulently crystal¬ 
lized in ftiii* neeillcs, the figure of 
w hich is iliiriciilt to In* determined 
from thnr smatui'ss. ft h.ts a 
white nml shining appearaiu’e ; but 
w'hen ront.4mTi)ated bv a portion of 
\ol:itile oil, is yi'tlow or brownish. It 
is not britth* as might bi* I’Vpin ti'd 
from its appearance, ImC has rather 
a kind ofcluctility ami el.istirity, autl^ 
on rubbing iii.i mortar, becotiu's n 
sort of pa*«tc. Its lasti* is acrid, hot, 
a''idulo<is,and bitter. It reddens thn 
iTifu.iioii ot litmus, but not syrup of 
%oih ts. It bits ;\ peculi.ir oroinatic 
'■014*11, but not strong unless heiiti*il. 
riiiH, how'c^er, app«*ars not to 
belong to the acid ; for Mr. (bese 
inlnrms us, tlmt on dissolving tho 
bf'iizoic acid in as little aJeoho) az 
possible, filtering the solution, and 
nreeipitatiiig by water, the and will 
I'eoblaiued pure, and void 4»f smell, 
til** odorous oil rein.'iiuing dissolved 
III the snint. Its specifie gr.ivityis 
o.fkIT. It IS not perceptibly alt4*red 
by the uir, and has U'en kept m an 
open vessel- twenty years without 
losing any of ita weight. None of 
Uie combustible substances have any 
eflect on it i but it may bo refined 
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by roixlnf^ St vSth cbaneo^ powder 
And ffublitning, being thus rendered 
miirh whiter undbettcr cryntaUixed. 
It in not veiw soluble in water. 
Wenzel and lirhfcnstinQ say four 
hundred pJirfs of cold waU^r dissolve 
but oxi€*, though th€' name quantity 
of boiling water disaoWe^ twenty 
partitf nineteen of which separate 
on cooling. 

Tl»e benzoic acid unites without 
much difltculty with the earthy and 
nlkalitu* bust's. 

The henzoatc of barytes is soluble, 
crystallizt's tolerably well, is not 
Affected by exposure to the air, but 
is decarnposable by fire, Mid by 
the stifniper acids. Tl>at of lime is 
very solublt' in water, though much 
less in cold than in hot, and cry'stal- 
lices on cooling. It is in like Vnau- 
ner decotnposaide by the acids and 
by harjtes. 'fhe benzoute of mag- 
iiesia is soluble, rrystullizuble, a lit¬ 
tle didicjiu'sceut, and more dt'compo- 
sable than the fomu r. 'Hiat of 
whiniiria is very soluble, cr\stalli7.t‘s 
in deiidnt('S, is ibdn-uescciit, has an 
Acerb und bitter ta t«‘.siiid isdecom 
posable by fire, and evt riby most of 
€he vegetable »ci<ls. I’he benzoate 
pf potash crystallizes on cooling in 
wftle compacted needles. All the 
Acids decompose it, and the solution 
of barytes and lime form with it 
A precipifate. The benzoate of soda 
is ver>' crystalHzable, very solubh\ 
mnd not dehqiu’scitit like that of 
fmtash, hut it i.s decomposable b> 
the same means. It is sonu'tinies 
found nati\(' m the urine of graiiii- 
Slivorous quadrupeds, hut l»y no 
ineans so ahiiTe:ant1y a.s that of 
finie. Tlie ben/.oate of aionionia is 
volatile, and decomposable by all 
acids and all tin' bases. Tlie 
Aolutious of all the benzoates, when 
idrying on the sidt's of a vess»*| 
^Wetted with them, form dendritic&l 
crystal lizatioiis. 

Tromuisdorf found in his tTtperi- 
Vnen^, that bemoic acid united 
readily with metallic oxides. 

^om the chemical properties of 
acid, it appears to differ from 
•the other vegetable acids in the na¬ 
ture and properties of the principles 
^at constitute its radical, its odour, 
Volatility, oombustihtUty, great solu- 
Ulity in alcohol, and little solu* 
%lltty in water, fonsexly occasioned 
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it to be considei^ as an oily acid; 
and have led snodem chemists to 
conceive, that H contains a large 
quantity of hydrogen in its composi* 
lion, and that it is in the super 
abundance of this combustible pnn> 
c pl«* its diiTerence from the other 
vegeUible acids consists. Its solu* 
bibty in the powerful acids, and its 
subsequent separation, indicate that 
its principles are not easily separa> 
ble i^m C'dch other. AtUnsipts have 
been made to decompose it by re¬ 
peated abstraction of nitric acid: 
the nitric acid risi^ first, scarcely 
altered except toward the «*tid of 
the proc<‘s*, when nitrous gas conies 
over; and the acid of l/enzoin is 
afterwards sublimed w'itb little al¬ 
teration . By repeating the process, 
however, it is said to become more 
fixi'd, and at length to afford a few 
drops of an acid resembling the 
oxalic in its propevties. 

The benzoic acid is occasionally 
us<'d in medicine, but not so much 
as formerly; and enters into the? 
composition of the camphorated 
tincture of opium of the London 
college, heretofore colled paregoric 
fflixir. 

According to Berzelius its compo¬ 
nent pans ar<' 

Hydrogen • . • 5.16 
Carbon .... 71.41 
Oxygen .... *i0.43 
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BENZOIN or BENJAMIN is a 
balsam soluble in ether, sulphuretic 
and }icr*ti(* ncids, and solutions of 
pot.tsh Slid Hod.i. Ammonia will 
dtsHolve u small portion of it, hut 
nitric acid acts v<•r^ powerfully, and 
a portion of urtificial tnnuin is pro¬ 
duced. 

BEUCMANNITK. Amineralfound 
in quartz and fcdspitr at Fredcricks- 
wnm, in Norway. 

BRlvVl. is a very beautiful preci¬ 
ous stone, most commonly green, of 
various shades, paasinE into honey- 
ycdlow and sky-blue. It diff'ers from 
the emerald in colour, and is also 
harder: it has been called greoniah- 
vellovc emerald, and aqua marmc. 
It consists according to the analysis 
of Vauquelin of Od silica, 13 alumina, 
14 glucna, 1 oxide of iron, and 2 
lime. It is crystallixed in hexac- 
dral prissui deeply striated Isoagitii* 
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^inany. or ia 0 rad IS sided prismii, | 
terminated by a a aided pyramid. 
Specific gravity S.7. The valuable 
stnneti found at Cairngorm, Aber- 
dceiuihirf, are of tliiii mineral. 

liK/OAKS are conrrrtiona, aomc- 
timcbof v<-ry large magnitude found 
in the stomachs of animals. Tlu- 
word U of Persian origin, ai>d signi¬ 
fies an antidote to poison, which 
these roncretions were supposed to 
he, and accordingly obtained a cele¬ 
brity in medicine which they did not 
deserve. The Ereuch chemists on 
analysing bczoars, found them to 
consist of eight diflereut kinds. 1. 
Superphosphate of lime, found in 
many mammalia. 2. Phosphate of 
magnesia. 3. Phosphate of ammo¬ 
nia and magnesia found in elephants, 
horses, Ac. 4. Uiliary, found in the 
gall bladder of oxen. Ibis bezoar 
consists of inspissated liile. It fur¬ 
nishes an orange-yellow paint. S. 
Resinous, composed of bile and resin 
in concentric layers. Tlicy arc fusi¬ 
ble, smooth, soft, and finely polished. 
Tlie oriental liezoars obtained from 
unknown uuiuials arc of this sort, 
tl. E'ungous, consisting of boletus 
i^iarius or touchwood .swallowed by 
tlip auimal. 7. Hairy, consisting of 
hair concreted with other matter, 
g. lagneous, of woody fibre agglo¬ 
merated ; some bezoars sent from 
Persia in a present to Buonaparte 
were of Uiis deseriptinn. 

HI HA UnOGl'llET OK CARBON. 
See (‘ARHeRKTi i.ii IIviirookv. 

BIHVllROGUKCT OK PHOS- 
PHOUl'S. See Piiusriii'HETTxu 

II Y IIRUe I.N'. 

BlI.nSTEIN.Sec Aca'.uatoi.ite. 

BILE. This ia a secretion formed 
in the liri r from venous blood. It 
is an unetuuus liquid of a yellowish 
green colour, and its spi cific gravity 
is between lUVO and 1030. Its taste 
is iuti-nsely bitter, and it readily 
putrifies, exhaling a most nauseous 
odour. 

When the bile of the ox is distill¬ 
ed, it alTords about 00 per cent, of 
insipid water, the residuum is 
brown, hitter, and may be redis 
solved in water, it affords traces of 
uncombiued alkali which appears to 
be soda. Ilic at^ds render bile tur¬ 
bid and separate from it a sub¬ 
stance which possesses many of the 
properties of albumen. It is like- 
B4 


wise coagulated hf doobol, and 
upon filtering off the clear liquor 
and evaporating it, an hifl-amaliie 
fusible substance is obtained of an 
intensely bitter flavour, eonibinfrd 
with a portion of soda and bitier 
salt, tliis lifts been termed the r» sin 
of bile, and appi>ars to lie the prin¬ 
ciple which cuiifers upon it its chief 
pceuliarities. We should therefore 
conclude as the result of thest* ohsc-r- 
vutions, that bile consists of water, 
albumen, sudii, a bitter resin, and 
some minute portions of s,ilinu 
matter. 

Biliary calculi arc of two kinds, 
those which most rommonly occur 
are soft, fusible, of a crystalline tex- 
turA>, and inflammable. 'I'bey have 
generally lu'en considered as closely 
Tesenibliiig spermaceti. They arc so¬ 
luble ill boiling alcohol, in etlier, aud 
difficultly in oil of turpentine. 
Chevereuil, having remarked some 
peculiarities in this substance, is 
induced to regard it as a peculiar 
animal principle, and distinguishes 
it by till- name of cliolesteriiie. 

Ibc other kind of biliary calculus 
in^issated bile in appearance, but 
difliTs from it in being insoluble in 
alcohol and water. It is often 
mixed with varialile proportiuus of 
the former, constituting biliary cal- 
ruli of intermcdiati' characters. 

BlRliLlMK, 'fhe best birdlime 
is made of the middle bark of the 
holly, boiled seven or eight hours 
ill water, till it is soft and tender ; 
then laid in heaps in pits in the 
ground and covered with atones, 
the water being previously drained 
from it; and in this state left fur 
two or three weeks to fi^rmeiit tUi 
It is reduced to a kind of mucilage. 
'Ibis being taken trum the pit ia 
pounded in it mortar to a paste, 
aa>hed in river water, and kneaded, 
till it is freed froui extraneous niat- 
t<-rs. lu tliis state it is left four or 
fi'e days in earthen vessels, to fer¬ 
ment aud purify itself, wbtni it is fit 
for usi*. 

It may likewise be obtained from 
the niisilelo, the viburnum lantaiiu, 
young shoots of elder, and other 
vegetable substances. 

ft is sometimes adulterated with 
turpentine, oil, vinegar, and other 
matters. 

Good birdUnte w of a greesuok 
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colour, and aonr dammr; gluey, 
•trinn, and tanaciona; aud lu 
amelf roM'inbiiDg Uuaeed oil. Ity 
eapcmure to tbe itir it becomea dry 
and brittle, ao that it may be pow¬ 
dered ; but ita riacidity ia restored 
by weCtiug it, It reddena tincture 
of litmua. Espoaed to a gentle 
beat it liquefiea aUgbtly, awella in 
bultblea, beeoraea grumuiu, emita a 
amell rifaembling that of animal oila, 
growa brown, but recoroia ita pro- 
poriiea on cooling, if not heated 
too much. With a greater heat it 
burna, giving out a briak flatne aud 
much amoke. The rc-aiduuui con- 
taina aulphato aud muriate of 
potaah, carboiiato of lime aud 
alunuiia. with a amall purtiou of 
iron. 

BIKMITH ia a metal of a yel¬ 
low iali or reddiafa-whito colour, lit¬ 
tle Bubject to chauge in tlie air. It 
ia aomewbat harder than lead, and 
ia acarcely, if at all, malleable; 
being eoaily broken, and oven re- 
dimcd to powder, by Uiu banuner. 
Thu iiiterual fare, or place of frac¬ 
ture, eahibita large ahuiiug platea, 
diapoaed in a variety of poaitioua ; 
thin piocea are coiiaiderably aouor- 
ous. At a temperature of 4.*I0° 
Fahrenheit, it melia ; aud ita aur- 
face beconica covered with a green- 
iali.gruy, or brown oaide. A 
atroiiger beat iguitea it, aud cauaua 
it to burn witli a auiall blue flame ; 
at the aanie time tbut a yellawtah 
oxide, known by the name of 
flovera of biamuth, ia driven up. 
Thia oxide appeara to riae in cuti- 
aequeiice of the conibualioii; for it 
ia vi-ry fix(>d, mid ruiia into a 
grceiiiah glaaa when expoaed to 
b .’iit iihiiie. 

Ill iiuth urged by a atrong heat 
in a tloac'il voaavd, aublioiea entire, 
and rryatallixea very diatinctly 
when gradually cooled. 

The aulphunc arid baa a alight 
aelion upon bianiutli, when it ui 
coiii-eutrated and laviliug. Sul- 
pliuruuH acid gaa ia cviiah'd, aud 
p.-irt of th«« biamuth ia couverteii 
into a white oxide. A atiiall por¬ 
tion r<iinbiuea with the aiilphurir 
acid, and itflbrda a deliqueaceut 
aalt in the form of amall needlea. 

llie nitric arid dia8olvi>a biamuth 
with the greati-at rapidity and vio- 
leucu; «t the Mine tune that much 
8S 


boat ia extricated, and • large 
qimotity of nitric oxide eoeapea. 
'fbe aolatiou, when aaturated, af- 
forda cryatala aa it coola; the aalt 
detonatus weakly, aud leavea a 
yellow oxide behind, which efllo- 
reacea in the air. ITpon dioaolving 
thia aalt in water, it rcudera that 
duid of a milky white, and leta fall 
an oxide of the aame colour. 

The nitric aulutiou of biamuth 
exhibita the aame property wbeu 
diluted with water, moat of the 
metal falling down iu the form of a 
white oxide, caUod magiatery of 
biamuth. Thia precipitation of Uie 
uitric aolutiou, by the addition of 
water, ia the criterion by which 
biamuth ia diatiuguiahed from moat 
utlicr metalo. I'he magiatery or 
oxide ia a vt>ry white aud aubtile 
powder: when prepared by the 
addition of a large quantity' of wa¬ 
ter, it ia uaed aa a paint fur the 
couiplexioit, and ia thought gradu¬ 
ally to impair the akin. The liberal 
uae of any paiut fur the akin aeems 
indeed likely to do tliia; but there 
ia reavon to auapi-ct, from the re- 
aemblance betwtwu the general 
propertiea of lead and biamuth, 
that the oxide of thia metal may be 
atteuded with ett'ecta aiuiilur to 
tbuae which the ox idea of lead are 
know'll to produce. If a amall por- 
tiou of muriatic acid be mixed with 
the iiirrir, and the precipitated ox¬ 
ide be waabed with but a amall 
quantity of cold water, it will an 
pear in minuto acutea of a pearly 
luatre, couatitutiug Uie ytar! pow- 
lUr of periumers. Theae paiuta are 
liable to be turned black by aulpliu- 
retted hydrogen gaa. 

The muriatic acid doea not rea¬ 
dily act upon biamuth. 

Alkalis likewise precipitate ita 
oxide ; but uot of ao beautiful a 
white eotour aa Uiat aflbrdcd by the 
afl'uaiou of pure w ater. 

Tlie gallic acid prec'ipitates bis¬ 
muth of a gr<H*iii..|i yellow, aa fer- 
ropruasiate. of potash does of a yel¬ 
lowish colour. 

Thia metal unites with moat me- 
taUie substances, and renders them 
in general more fusible. \^'hei> 
ralctned with tlie imperfect metals, 
its glass dissolvea them, and pro¬ 
duces the same eflect aa lead in 
cupuUationi in which proccM It 
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U eren fliud to be preferable to 

lead. 

Biemuth i? used in tbe rmnponi- 
tion of prwter, in the fabrifalion 
of printers' typi^K, and in varicHist 
other metallic mixturcK. With an 
eii^nal weight of lead, it forms n 
bnlUant white aUoy» tmich harder 
tilian lead, and mort* malleable 
than bismuth, though not diirtile : 
and if the proportion of lend be in 
creased, it is rc^tidered still more 
malltMible. Eight parts of bismuth, 
live of lead, and ttirei* of tui, con¬ 
stitute the fusible nu'tal Hometinu's 
Called Newton’s, friun its disri> 
▼en*r, which melts at the heat of 
boiling wut(‘r, and may he tusi d 
Over a caudle in a pH*ee of siifl 
paper without burning the paper. 
One part of bismuth, with five ol 
lead, and three of tin, forms 

S lumbers’ soldt^r. It forms tbr 
asis of a Hympatheric ink. Tin- 
oxide of bismuth prei ipitated b\ 
potaah from nitric acid, has Ihhmi 
recommended in spasmodic disur 
ders of the stomach, and given in 
doses of four gi'ains fonr times 
a>day. A writer in the JeT»a Jour 
nal saya he has known the dos<* 
carried gradually to one scruple 
without iniur>'. 

Hiamuth is easily separable, iji 
the drj* way, from its on*s, on ac¬ 
count of its great fusilulitv. It is 
usual, ill the processes at large, tu 
throw the bismuth ore into a fire of 
wood; beneath whieh a hole i> 
made in the ground to receive the 
metal,and defend it irom oxidatinn. 
The same piocevs neiv lie iimtated 
in the small wav, m Mu’ csiuiina- 
tioii of Ihi* on-s of this uu tal : ie»- 
fhing more being nrMe».}> ir\, fb..ij 
to expoM* if to a nitMh rati> heat ii. 
a cnifible, witli a quaulitj ef i». 
duciug fiu\ ; taking care, at tlie 
same time, to perform the opera, 
tion iw speedily us po’-sihlc, that 
tlu' bismuth may be neither nxidiv-etl 
nor volatilized. 

The oxide rjilled the flowers of 
biKniutfi, ohtaini*d by exposing 
to a strong beat, is found to con- 
sist of 100 parts bismuth, and 
11.275 oxvgen. The equivalent or 
oxyg^m being reckoned, vs<* mn> 
KMily reckon the equivalent of 
bismuth from the above nualvsis • 
^ 100 ;; 1 ; fl.sr. ^ There! 


fore 8.87 l« tbc pqnindrat of Ma- 
muth, and 0.87 is the et|uivalent 
nuiidH*r of this oxide of bismuth. 

The stil>iitutu'e railed the huttei: 
of bismuth was formc'rly obtained 
by heating tliis metal with rnrrosive 
MubUiuate. It is now obUuned nmr« 
easily by exposing the metal to 
chifu'tne gas. It cniisisCii of 
cblorine, and fit).4 metal. 

IIISTKK IS a brown paint ob< 
tnineil bv separating the titu'r put ts 
of U''>od hoot from tin* grosser by 
v^asldtig. 'rin‘ soot «»f the beech is 
#atd tf» vie*d the best bintre. 

HriTKUN. 'Ihe moilier water 
whii'h remains afti'r tbi* crvstaUiza 
tmii of coiuuion salt iti sea vvaU-r, 
or the vv.iter of salt spriug.s. It 
abfiunds nith sidphati^ and inuriatA- 
of iitH&uenis. to which its bittemt'ss 
is owing. Svfi* W tira (Si.ii. 

urn KR PUISt 1IM>E is very 
exteiisi>elv diflused tii the veget¬ 
able kingdom; it is found abtm- 
clautly in the hop ('hiiiiulus lupiliisb 
in tin* common brmim (spartium 
scopariumb in the* chaiuoiiiiU> 
(antheniis iiobi)i.s>, and in quasia. 
arnara and exch’**a, in gentian root 
and coluiiibo. It is obtaiiM'd from 
these substances by thi- action of 
water, or alcohol and < %aporation : 
it b* usually of pole vellow colour : 
its taste i.M intensely bitter. It ui 
very soliilde la»th in w.iut, and 
alcohol, and hu*. little or tui action 
on alkaline ucid, saline or niidallu: 
Mdution. 

\ri artificial sub.stance similar to 
the bitter principle has been oh 
tallied bv digesting cbinted Ultra: 
neid on sdk. indic'i, and the Woml 
fd the ahite vsdlfiw. this sul' 
.Htaivee Jms the pniperlN of dvirig 
clotJj (d a br»r.)it vellnw cohinr. 
-\ii/mem.» det pens the* reiotir. 
i inv artihcial lM*t< ;• ditb vs from the 
iiarnr.il bitt» t* jeituipie, in its 
powir if I le- a ith the alki 

Ji.** ; ni nnioii uilh ile- hvett aUalii 
It eoreMoid -a ci \-.i.-llin <1 hodu >. 
v^hich h.ue ilu* j-vopertv ot delo 
n.itiiig ]>v heat or percussien, 

I be natvi.d bitter principle is ot 
rri-at iniport.me** iu the art of 
brewing, it checks fi rii»ej:|.»tioi». 
and pn serves fera>eiit<‘d liquors ; 
it is likewise used in lol•diri^^e. 

The bitter principle, like the 
fiarcotic principle^ appeart tu coa* 
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■tot prlficipally of carbon, bydro- 
i;en, and oxygen, with a little 
acote. 

BirrKUSPAR, OR HHOMB- 
SBAK, 1(4 a iiiiiuiral wliirh <T\Htal- 
ill rhoifiboiclH. it ruiiftintii of 
73 earbotiHtt* of Uiiie, ‘26 carbonate 
of magtumni, and V oxide of man- 
fifkuvnv. It IH do-tingiiithi'd Iroiii 
<*aleareoiiH fipar l»\ tlo* pcculiaril^ 
of itAau{rh'K ahirh an* 16' aiui 
73''^ 46'. .S|ii*tibt’ prawlv '2,HS. 

B{|'( MKN. Jill!* inrUiiU‘<f 

a roTOoideraiile range ol iiHlanttnable 
iiiiiM'ral Kubi»taii('e.*«, buriiing uitli 
flaiiie in tbe i p' n air. TIm-v nrr 
<4 ditVcn nt < on Iriuii a 

thin thud t(» u moIm'. ; hot the t>nlf4i’H 
are for ibe mont j-arl lit|U4’tiub!e at 
a niodt'i Ate heAt. The iloitl are, l« 
Naphtha; a line, tiluC**, thin, fra¬ 
grant, c oiotirh'iiM 4«il, whu’U iai*iii*a 
«jut of utiite, mellow, orbhuk 
in Ber^M and Media. Thu is 
highly iiitiaiinuable. and i» deeoin- 
po>ed by distiUutioii. ltclis^>U<*h 
roKiiis, .iiul the essential oUa ol 
tljMiH' ;uid laieiidir. but \» not 
itat'll so'iihh' <*tthi*r in ah ohol or 
ether. It i'. the lightest ot all the 
deust' thuds, its gr.i>itv be¬ 
ing U.70H. 2 IN’troJeiiin, whiili i« a 

yellow, reddish, hronn, greeiiu^h, 
or bb(( kinh oil, found drofipiug 
from rocks, or tiisuing from the 
4Mirth,ni th«‘ ituehy ot Modena, and 
in > annus othi'r parts ot Kurope 
and Asia. This liLewi'^o ia iimolu 
iih* in alcohol, and seems to 4‘oiisist 
n| iiuphlha, thickened hy expoaure 
to the utuiospliere. It ruiitMitia a 

J iortioii 4d the succinic :icid. .1. 
larhiidoes tar, uhich is a \tHcid. 
Immii, or hUek iidlaniiiiable aub- 
Rtaiioe, iiisohible in ah idiul, and 
conlatning the sttreinii' acid. This 
Mppeurs to h(‘ the luint'riil oil in its 
third state of aheriitioii. The solid 
lire, i Asphallutn, mineral pitch, 
of which there are three %aneties: 
the 4 ohesi^ e ; the ht*iiii cfiuipact, 
maltha ; tJie compact, or nsphaUum. 
the»e lire suuioth, imne or less hard 
or brittle, iiiriuinuiuble subrUticeii, 
which melt easily, and bum witle 
out hciviiig any or but little ashes, 
if Uie> Iw purt^ lliey are slightl) 
and partially acted on by aUrohul 
fuid ether. 2. Mineral tallow, 
which is (i W'hite sulistaiice of the 
ctfuidsierica of toUow, aaU w» gr<»My» 
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although ware brittle* It wm finmd 
in the sea on tin* coasts of Kinhuid^ 
in th4* year 1730; and is also met 
with in some rocky parts of I'ersia* 
It ts iH*ar on<* fifth lighti'r than tal> 
low ; bums with a blut' tluiiie, und 
a siiirll of grea.se, leaiing a block 
viscid iiiHtter behind, wbirh is more 
dlfliciiltty coiiMiiiH'd. 3. Klostic 
bifiiiiieit, or iiiiin ral caoutchouc, of 
which there art* two ^aneths. BO' 
side these, th<*re .ire othei' bitumin- 
uos Mib»t<ttU'i’.i;, a* jet and amber, 
which approach the b.irder bitu> 
iiieii> in tbeir nature ; and oil the 
vaiictos of pit coal, and the bitin 
litiiious si'histiis, oi shale, which 
contain more nr ]et.s ol Uitunii'U iu 
liK'ir cnti.pitAiti'Oi. ,St e tbc diHe- 
r«‘Ut kilKl^ ill bituoo It and bituiniu« 
uiis siibstaiK es, in tln-ir n-.^nettiie 
places III the order ot the alrliabc't. 

BITI MJNOIS LlMK.STtiM': is 
known from other liiiiestoiie hy its 
unpleasant stiiell when rubbed^ 
W'hich anst'.'i liom its contaiiiiiig a 
lery minute portion of bitumen. 
It IS of a brown bbe k colour. It is 
found near Itrintnl, and in thdw'uy 
ill Ireland, llicre is a bituiuiiiuus 
liuiestoiH' c.dletl l)altTi.iti.iii, which 
coiitaiio* so much bitumen that it 
luay be cut like soap with a knife. 
It iH Used f4*r poii.sbsug houses. 
After the walls are built fire is ap^ 
plied b> w hich means they arc rcH 
duct'd to a wliitc LutouT. 

Jil. Vt'K JACK. All ore of zinc, 
so named by tin* mmers, w liu h is 
«ilso called bh'ittle or iiua k Ksid. 

KI.A( K IJlAU.oKi’ld MBAGO, 
also callcil t.KAbili*! L, consists of 
dl partS(*arbou,and Hiroii. In Borro* 
lisle in ('uiiib<*rl*iii4l it occurs in beds 
uf varying thickness, and affords 
>1 valuable oi/ject of ««..nimerce. 
llii* finer kinds an* Imili'it iu oil, 
and tlu'ii cut to make pencils. 
Gratis are blackcuji'd with it; and 
it is also usc<l to make crucibles, 
which stand the tire well. 

HL.KA i'll INC* is tlie art hy which 
the dark colours an* discharged 
from cloth, aud it is rt'uderod 
white. 

BLENDE. See Bi.vck Jack. 

BLOOD. The fluid which first 
presents itself to oboer^atioii when 
Uie parts uf living animals am di> 
vided or dtwtroyed, is the blood, 
which circulates with co&sidorabW 
1 1 
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velooit:; througli TOMek, called 
-reins and arteries, distributed into 
erery part of the system. 

Recent blood is uniformly fluid, 
and of a saline taste. Viider the 
microscope, it appears to be com¬ 
posed of a prodigious number of 
red globules, swimming in a trims- 
parent fluid. After standing for a 
short time, its parts separate into a 
thick red mutter, or crassamen- 
turn, and a fluid called seruin. If 
it bo agitated till cold, it continues 
fluid; but a consistent polypous 
matter adheres to the stirrer, -winch 
by repeated ablutions -with water 
becomes white, and has a fibrous 
appearsince ; tlio crassuiiieiitum be¬ 
comes white and fibrous by the 
same treatment. If blood be ri'- 
eeived from the vein into warm 
-water, a similar filamentous mat¬ 
ter subsides, while the other part., 
are dissolved. Alkalis prevent the 
blood from coagulating ; acids, on 
the contrary, accelerate that ••ffect. 
In the latter case, the fluid is found 
to contain neutral salts, consisting 
of the acid itself, united with soda, 
which consequently must exist in 
the blood, probably in a disengaged 
Slate. Alcohol coagulates blood. 
On the water bath, blood affords an 
aqueous fluid, neither acid nor alka¬ 
line, but of a faint smell, aud easily 
becoming putrid. A stronger heat 
gradually dries it, and at the same 
time reduces it to a mass of about 
one-eighth of its original weight. 

Tim blood usually consists of 1 
part cruor and 3 of serum. The 
spccifle gravity of the former is 
about 1.345. By macing a stream 
of water flow over it, till it becomes 
colourless, out of 100 parts there 
will be separated 04 of eolouring 
matter, and 36 of insoluble fibrin 
-will be left behind. A little albu¬ 
men is sometimes in the cruor. Ihe 
specific gravity of the serum is 
about 1.020. According to Berae- 
lius in 1000 parts of scrum of the 
human blood were 005 water, HO 
albumen, 0 muriates of soda and 
potass, 4 lactate of soda with ani¬ 
mal matter, 4.1 soda, and phosphate 
of soda with animal matter. There 
was the same quantity of wattir 
and albnmtm in bullock’s blood, 
3.505 muriates of soda and potass, 
fl.175 lactate of soda with uninMl 
IW 


matter, 1.53 loda Ud MlliBa] BUi' 
ter, and 4.74 lots. 

The Mood cluuiges colour by ex¬ 
posure to oxygen, and other gas. 
It becomes red when it passeO 
through the lungs. 

A mixture of tlic serum of blood 
aitd quick-Iiroe has been employed 
to give a coating of a stone colour 
to wood, whit b has no unpleasant 
smell, dries quickly, and resists the 
lu tiun of the sun and rain. Tho 
wood should be first covered with 
a coating of plaster, and the com¬ 
position must he used as it is made. 

Bl.Om).STONE. See Csl.ee- 

UO.N Y. 

BI,OW-PiPK. This is an instru- 
nu'iit by meatu of which tlie most 
violent heat of furnaces may bo 
produced from the flame of a can¬ 
dle or lamp, when urged upon a 
small particle of any sulistaiice. 

This instruniimt is sold by the 
ironmongers, and consists merely of 
a brass pipe about one-eighth of 
an inch diameter at one end, ami 
the other tapering to a luucti less 
sijM*, with a very small perforation 
for tin* wind to esc.vpe. The smaller 
end is iH-nded on one side. Kor 
philosophical or other nice pur¬ 
poses the blow pipe is provided 
with a bowl or enlargement, (vide 
Plate), in which the Mi|M»un« of 
the breath are condensed aud de¬ 
tained. aud also u itli tliree or 
four smilt iiozalcs. with different 
apertures, (u he slipped on tho 
smaller extremity. Tl«-se ar.i of 
use when larger nr smaller flumes 
are to he occasionally used, becausn 
H larger flame requires a largo 
aperture, in order that the air may 
etTectually urge it upon the matter 
under cxaminiitioii. 

There is an urtifire in the blow¬ 
ing thr.iugh this pipe, which is 
more dilficult to d<'srrib<‘ than to 
acquire. The effect intended to bo 
produced is a continual strosiro of 
air formally minutes, if necessary, 
without ceasing. Tliis is done by 
applying the tongue to the roof of 
the mouth, so as to interrupt the 
communi -ation between the mouth 
and the passage of the nostrils ; by 
which means the operator is at 
liberty to breathe thmugb the nos¬ 
trils, at the same time that by tbu 
muscles of the Ups he forces a con- 
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tinual ftrc^ani of air from tho atktc- 
rior part of tlic mouUi Uiroii|*h thv. 
b1ow-p!pt>. When the mouth begfiis 
to bo empty, it U ropleniMhed by 
tbo luni;« lii an inutaut, wbiU* the 
tonitur hi MithdntM'ii frrmi th<* roof 
of the mouth, and rcplurcd af^aiii 
ill tlu* aame manner an in pro- 
uouucing the nimiof«> liable tut. In 
tbia \ray the stream nia^* be conti¬ 
nued for u long time wirhoiit any 
fatigue, if the flame In* not urged 
too impetuonaly, and even in thi-. 
raae no other fatigue i« felt than 
that of the iuti8(*Ieiiof the ]i|i5. 

A \\ ix\ candle, of H modt'T.ite nir.e, 
but Ijiickt r wji*k tiian they an- 
UMtal]\ made with, i.n the niOHt cfui- 
leiiH'ut tor orcuMtfuial experiments; 
but a t:Ulow caiutle >%iit do^irv 
Well. Tlie candh should W >nutre<i 
rather short, and the wirk timicd 
Oil one sidi' toward-' the ohjeef, so 
that a part of it should lie honxon- 
tally. Tlie str*‘um ot air must be 
blown along this horizontal parr, 
HS u<*ar .IS may be without strikii»g 
tht- wick. Il the tlaiiu* be ragged 
and irregular, it is a pr*‘ol that the 
hole is not round or .smooth ; and 
it the tlanie haii a cavity through 
it, Ihi* apertiiri* of tl-r pipi* i-' t^o 
largi'. hen (he holt- is of a pro¬ 
per hgiiri- and itiily propurttt>n« i’, 
tlu’ IhiUM* ton>ij,ts of a neat lumi¬ 
nous blu<' eooe. surrounded b^' atio 
ther llanu'ofa mere faint and nu.is- 
tiuet appearaiu e. Tin- strong!' 't 
heat IS at the peunt of the inner 
flame. 

'i'be bod\ iiiTendi dto be acted on 
hy the bbm jnpe ought ni>t to e\- 
ciM d lh«' s»/.e ot a p« ppercorii. it 
n>.i> be l.iid epei, a pu-i i ot « :i.>< - 
gr.nii«*d. \vI'ii imi lit li 4 b..ri o.d ; un- 
li'-s It lie of sio U .1 u.'t"re . 1-4 to 
sink into til" poti'.o! :bis Md.st.i'.ii o. 
or l4j ha>e it-> pr4»p'rtii s aJi.-i'ti d 
by its lutlainni.ible quality. .Such 
bodies may bt- placed iu ii Miiall 
spo4ui made of pure gold or riher, 
or plaliua. 

Miiny inhantnges may hi* derived 
from the usi* ol this simph' and 
\alualde instrinui-nl. Its .smalln 4 *sH. 
which ri'iideis it suitable to tin* 
piu k4*t,is uu iucmiHiderahU* reconi- 
iiietiiliiUou. The must i*xpeUsi\e 
«iiat<*riulM, and the iiniiute.<it spei'i- 
uieua of bodM*ii, may be used in 
tlivae eft>pcriiucut» ; aad the trholu 
bl» 
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proc^M, ifiAtead of being earned on 
in un opaque vt^ssed, is under the 
eye of the oh^ervi r from beginning 
to end. It is true, that very little 
can he determim^d in thin way 
concerning the quantities of pro* 
diict.s ; tut, in most eases, a know¬ 
ledge of Ae rontenta of any sub- 
stunre is a great acqubdtion, w-hicli 
is thus obtained in a very short 
lime, and will at all events serve to 
show the best and least expensive 
w*ay of conilucting proc<*sses with 
thi» same matters in the larger 
w;n*. 

T*!ie bl4iw-p»pe has deservedly of 
1;4t4* years been considered as an 
e'*s4*ntial mstrument in a chemical 
lalmrstory, and several attcmipts 
have h<‘4Ui iiiad<* to facilitat!* its 
line by th<* addition of bfdlows, or 
sonit* other equivalent in'itrunients. 
These an? doubtless very conve¬ 
nient, though they render il 
l4*ss p4»rtahle for ininerslngical re- 
.H<*ar4’h4 If will not, here, he ne- 
i-es'inrv to 4*ntiT into any dvi*crip- 
tion rif .4 pair ot double bellows 
h\r‘d umh-r a t.ible, and cennnuni* 
eating with a hhiw.nipe which 
pas<«i>s through the table. Smaller 
!>ell4>ws, of a portable siz<* for the 
pocki f, h.i%e been made for the 
name pur|)ose. 'I he ingenious cli**- 
misl will firnl no great difficulty in 
adapting .1 Madder to the blow¬ 
pipe, whii’h, uiidt*r the pnrss ire of 
ji Ittuird, may prodticc a cowtunt 
•*trt* iiu of air, amf ivay be reple- 
iii^h4d|, as it ]'#*ri>m4*4 «*jnpty, by 
bh.v iiig into ir with Im-Uows, or the 
luimib, at uuotlji r aperture fur- 
iitshi'd with u \al'i** opening in¬ 
ward*. 

T!i«' rbii f adtanfage these contri- 
h.vM- i>'»*r the common bh>w- 
pipi* is. that They m. y hi* hiit*d 
with4»\>gtn g..s. width increases 
tlu* activity of c* iuhiistiOU to an 
astoui.-hiu.'^ degree. Tlu* vapour 
from alcohol has liki'wise been 
i*mplo)4Ml for this purpose. 

\fier t»bser\ing wU.it changes arc 
pn‘di4C4'd on auv suhstanei' when 
III! Iteii hy itM'lf. it will be advait- 
t.igimus t*r» try the .same experi- 
iiKiit atter cosnbiniiig it with vari¬ 
ous Iluxe'*. Th»’ hejit dux«'S are mi- 
crocosuui.' s:ilr, w hieh is a compound 
of phosphoric acid, sotls, and am¬ 
monia i subcarbofiatv of eoda, which 
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niiMt be freed from ell impurity, 
eapecinUy stdpliwrio ecid; nnd beran, 
v-hich must im freed ftroiu the wa¬ 
ter of crystalliantion. 

Tbeso are kept powdered in small 
pbials ; and when used, a suffitaent 
•luantity may be tabeu up by the 
muiatened point of a knife: the 
moisture caiuea the particles to co 
here, aud prereots them from being 
blown away when placed on tlie 
charcoal. Ihe flux must then be 
melted to a clear bead, and the sub- 
stance to be examined placed upon 
it. It is then to be subniitt(*<i to 
tln> action, first of the exterior, and 
afterwards of tbc interior flame, 
nnd tlie following rireiunstances to 
be cartd’iiliy oljsorced :— 

I. Wbetlier tiic substance is dia- 
solved : and, if so, 

’i. W hetiier with or without oflf*r- 
Tesceiice. which would be occa¬ 
sioned by the liberation of earljuuio 
arid, sulphurous acid, ox>geu, gase¬ 
ous oxide of carbon, flic. 

3. The transjiari'tiey aud colour 
of the glass wliih- e<K>hug. 

4, The same circiimstuuccs after 
cooling. 

fi. 'I'he nature of the glass formed 
by tlie exterior flauie, and 

0. Hy the interior tiaiue. 

7. The various relations to each 
of the fluxes. 

It tnust be oliscrveil that soda 
will not form a be.id on ch.treoiJ, 
but with a certain degree of heat 
will be absorbed. \l hen, then fore, 
H substance is to be fused with 
soda, this flux must be added in 
virj small i|U.iutit'en, and a Tory 
luoiterute lie.tt used at tlrst, by 
■which iiie-aiis a ennibination will 
take place, and ti.e soda will not 
bi- absoriHal. If too large a quan¬ 
tity .of soda has been added at Inst, 
and it bus consequently been ab 
sorbed, a mere iiileose heat will 
cause it to return to Ihe surface of 
the charcoal, and it will tlu-ii enter 
into combination. 

Some minerals combine ri-adily 
with only \eiy small portions of 
soda, but melt with difficulty if 
more bo added, and ar<- absolutely 
infusible with a larger qnaiitity; 
and when tho substance has no 
affinity for this flux, it is alisorlied 
hy tho charcoal, and no combination 
ensnes. 


Mlirn the mineral or the soda 
e-ontains sulphur or sulphuric acid, 
the glass acquires a deep yellow 
colour, which by the light of a lamp 
appears red, uiid uS if produced by 
copper. 

If the glass head bi-ronies opiiqno 
as it cools, so as to roinler the co¬ 
lour tndistincl. it should la- broken, 
and a part of it mixed witli iiioru 
of the flux, until the colour becomes 
more pure and disl!m-,t. To render 
llu* colour more peri-eptible, the 
bead may bo either compressed be¬ 
fore it coots, or draw ii out to a 
thre.ad. 

V\ hen it is intended to oxidate 
more highly a metallic oxtdi- ceii- 
tained in a eitritled rompound with 
any of tho fluxes, the glass is I rst 
hoap-d by e strong flame, uinl when 
melted is to lie gradually willnlrawa 
from tbo point of the bloe flame. 
Thia operation may be nqieaied 
several tiroes, permitting tin- glass 
sometimes to cool, ami using a let 
of large aperture, with the blow- 

^ ?he rcrfucfiiin of nu-tals is cflei t- 
ed in the following iiMiiner . I In- 
glass bead, lorined after the man¬ 
ner already pointed out, is to be 
kept ill a state of fusion on tbe 
ebarcoal as long as it reioiiins on 
the surface, anil is i.ot .ib.sotia d, 
that the luetiillie p.irtieli s iiiav io|. 
lect themselves into ii gbfailc. It 
is then to be fused w ith .in .uldileui.il 
quantity of soda, wliirli will I <- al>- 
sorbi-il by- tbe *'h.iico il, .itid tlie 
spot where tbe absorption lias tali n 
pl.ici- i.s to bi- strongly igniti-d by 
a tube w-ith a snmlt aperiiiri-. Ity 
continuing this ignition, the portion 
of nii-tal w iiich was n»t proiotialy 
reduced will now be brought to a 
metiiliic state ; and tbe prori as 
iiiay be assisted by plai ing the lo ad 
ill a smoky l.anu', so as to cover it 
will! soot that is not easily blown 
ofl. 

Ihe grealesf part of the beads 
which coiilHin metals arc frequently 
covi red with a metallic Kplendniir, 
which In most easily produced by 
a gentle, fluttering, smoky Jlsiae, 
H’heii Uii' more intense hi-at b.is 
cen.»ed. With n inoderati- heat the 
metallic surlaee remains; anil bv a 
little pnietire it may genernlly Iw 
known whether the substance un- 
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tier fncAminiition rontnins a motal 
of sot* But it muiit W obMorviKl, 
that tho prfmia of )>oraa aomf*tim(*M 
aMOtiioH extumally a mcHaliic npleu* 
dour. 

Whcij tho rharroal ia cold, that 
part iiiiprojruaiod u'ith tlw ftiaod 
iriaaa aliotild h<‘ takfu out with a 
kriifo, and ftrrmnd with diatilh^d 
water is a crystal, or, what is mttrh 
fwttor, an aitate mortiir. The soda 
M'ill la* dissohoJ ; the chnrroai will 
Boat, and may ho pourini off; atid 
the mrtaihr parttrles will roinam 
in the water, and tiiav hi-oxnmiiiod. 
Jn thin manner most of the luehiis 
may he rediir<*d. 

All inten-»r degree of heat was 
nrodured h> Dr. Hohert Hnr<\ of 
Philmielphia, by directing on dif¬ 
ferent bodies II jet of flame, nmsist- 
ing of ox\gen luid hydrogen gaaes, 
in lie* proportion tn which they 
form Witter, ‘rh*» gase-s were k**pt 
in separate gasotneters, and only 
ttnt((>d at the orihci* »>f very small 
diamet^T where their tubes termi¬ 
nated. 

It remains now for us to deserthe 
one of the most pemTally useful 
insrmnients to be oper.ited with, 
in the whole pTact»«-e ol chemistry. 
This is the ei y-A;/dn>i‘» a Wopr-p# 7 -f, 
(charged with one part of oxygen, 
and TWO o! bvdriigcii gas,' which is 
capable of ohl.iitiing tin- highest 
temperatures, and of fusing the 
most refractory substances. 

Ihscription o/lh*' orv-fijitiro^cn 

The figure in flu* plate reproseuta 
this iiistruineiit in uctiou* 

A, H, is a diTil »'*ref*ii one int*h 
and a tpiarter thick, reaching from 
tb(* floor To tbi' Ceiling o! the labo 
ratory ; il i« si» coiistrucled, that \ 
opens us a door, whust II rent mis 
{' IS the pump fur exhaust¬ 
ing the coimiion au . and condensing 
the g.ist*s, by mean.s of a piston. 

J) IS the metallic box of ih«* blow 
pipe, for coutaiiiiiig tin* condensed 
mixed gast's. 1*1 IS tlie bladder, 
containing tin* gaseous mixture for 
compressmn. F U the hiiiid of the 
operator upon the cock, of the 
jet, cm Uie outride of the screeu. 
il, H, i« n glaM or brsias tube lor 
thi^ jet. 1 M the »pint*laiup for 
igoMiif the g«eci« 


Tho following u a figure of the 
minute parts of the blow-pipe. 

A, At A, hi the box for the gaiiea. 
n, B, is a piece of br.iss tube, 
<‘losed at the bottom, c'llled thv 
trough, which is fixed air-tight, 
into the box. C is a small tube in 
the interior, which, coninienciug 
near the top. is insefti^d into the 
bottom of tlie trough ; ta'o or four 
holes are made from the trough 
into tills tube, and open a coiiimu- 
niiation to the gasf*s tu the box. 
D is a circuiiir fiat valve, lined 
with oiled silk or leathirr. E is a 
central pm, which covers the lioh^s, 
and prevents the passage of any 
thing from the trough into the box. 
K is an iiit<*rsectiou of the trough 
by fine wire-gauze. G is a small 
chamber, fin the cap of the trough, 
which screws on air-tight,) commu¬ 
nicating by a fine t d>e with tho 
interior of the trough ; and ju.st be* 
low the orifice of tins tube is a se* 
cottd piece of very ftm* wire-guuxe. 
H is 4e stop-cock, which connects 
the cap udtU a jet pierced, baling 
a einuiinr motion, 1, and to this, va- 
rioim tubes, as K, may l>«* fitted. A 
piei e of fine wire-guiV/e covers the 
end of tlie tubs* at V. to stop the 
passage of any tiling from the box, 
wliicb may prevent the action of the 

y alv4‘. 

The mode of rendering the use of 
I this instrument safe, is to reject all 
i<*t.s but .such as are of a very fine 
bore ; these being attended with 
litth' or no dangt'i, us the tlaine is 
arrested in th<'Tu, by tin* minute 
diarlietur of ibcir p.i.ssaces. On the 
contrary, when jets of l.irge diame¬ 
ters ati* u**ed, they arc very liable 
to a rec.'ssiou of the fiariie into the 
box, and, cons<‘<jiieiitly, t:» the com¬ 
plete destruction o.' tie’ appamtus, 
and the hazard of the operator’s 
life. But a.-* extremely high tern- 
peraturcs are sometimes necessary 
lor the fu.Hion of refractory bodies, 
tiibcM of one-sixtieth of an inch iu 
dianu'ter an* absolutelv necessary. 
To prevent injury to the operator, 
when these tubes are U5^*d, l>r. 
('larke, ol Cambridge, has iniented 
a safely S4*reeii. through which the 
jet puLHSi's to the Imdy tinder opera¬ 
tion ; and we arc nappy to add, 
that the iiiretition has hitherto coiti<* 
plutoly auswert^ itt purpose* 
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^V1lcn tlic iiiBinimctit in to be 
lined, the reservoir •i>ou1d be ex- 
haustcd of the coiutnon air, by meatis 
of tlie s^'riuKc, and then ti1U»d with 
the gases; after which, water should 
be poured into the trough to alKUit 
1; th(^ gases may then be* condensed 
into the box, by applying the piston 
vertically ; and by tlieir own idastic 
force, tbey will puss through the 
tube, the water, and the various 
screens of wirc-gauxe, and issue 
out at the jet. 

When the inflammation, by the 
use. of a very large jet, or of a slow 
current through a small one, piisses 
hacLM'itrds, it is generally arrested 
by the sen'en at M ; and when it 
does pass it, it merely explodes the 
small portion of gas in the tipper 
part of the trough, and does no 
harm ; and the valve T) prevents 
the water from being propelled into 
the box. 

I)r. Clarke, in a letter to Dr. 
Tlsonison, says, that in using the 
gais blow-pipe, two precautions are 
nccfisaary:—First, tlie operator, be¬ 
fore igniting the gtui, should apply 
hia ear to the apparatus, gently 
turning the stop-cock, of the jet at 
the same time,) and listen to deter¬ 
mine, by the bubbling noise of the 
oil, whether it be actually within 
the safety cylinder. The oil may 
be drawn into the r<*servoir wln'ti- 
ever the piston is used, if the stop 
cock below the piston be nut curr- 
fully shut, befon* tlic handle is 
r;used. If there ha\e be« n a par¬ 
tial detomitiou in tin* saftdy cylin 
der, a:< sonietimes happens, when 
the gas w nearly * xpeiidcd, this 
precaution is do\ihly nei «*sj, 4 i \ , to 
ascertain whi'fher the oil h,\H roit 
been dr.\eu into the re.MT^oir. be 
cause an explosioti of tl.o whole 
apparatus M'ould he extremely pn*- 
liable. Using this pr<*rauttr>n, the 
diameter of the jet may be so en 
larged aa to equal oiie-tw’euty fifth 
of an inch. 

Secondly, if, with this diameter, 
the heat of the flume he not sulh 
cieiit to melt a platinum wire.wdiose 
diaTiieter equals <*ne yixte<‘nth of 
an inch, the opiTator may h(» as- 
fturod his ^‘vpenincuts vrill tiot ht^ 
attended with accurate results. 
The melting of platinum-wire ought 
to be considered aa a necessary 


I trial of the intensity of the beaf^ 
wdiich should b<* such, that this wins 
not only falls in drops before iba 
' flame, hut also exhibits a lively 
i scintillation, n*scmbling tlie coni' 
biistioii of iron-wire exposed to tho 
same temperatun** 

** It must," he says, have appear* 
ed very remarkabli*, that while the 
reduction of Uie earths to Uie me¬ 
tallic state, (and particularly of 
barytes,) w'as so universally ad¬ 
mitted by all who wituessiid my 
experiments with the gas blnw-pipu 
ill ('umbridge; the experiments 
which took place at the Royal In* 
sritiition for tlie express piirposo 
of obtaining the same results, to¬ 
tally failed. 'Jliis will, however, 
appear less surprising, wlnui it is 
addcHl, Uiat my own expi'nmtsnts 
beeaii, at hmgth, to fait ;ilso. In 
the month of April, 1HI7, owing to 
causes I Cfiuld not then explain, 
the intmisity of the heat was so 
murh diminished in the flame of 
the ignitffd gases, that 1 was some¬ 
times unable to f»(f<*ct the fusion of 
plaftnam-wtre, of the thickness of 
a common kiittting-nc«*dlc. Thu 
blame was, of roursi*. imputed to 
some impurity, or want of duo 
proportion in tlu' gas(*ous mixture ; 
when, to our great aiiiaa«*metiC, thu 
inten.itv of Tin* lu'iit was again re¬ 
stored. .-imply by removing a quan¬ 
tity ot oil which b.td uccumuiati'd 
in th<‘ r;«p of the safetv-cylinder, 
uiid Mbir'h had :i(‘'|iured a black 
colour. About thi^ time Dr. Hoi- 
lostoii arrived .it ('.itsihridge, iind 
w.»s )>rcHciit at so?m* expt*niiieots, 
ill coinp.itiy with the Dimii of Cur- 
lide .Old our piofessor of chemia* 
tr\. Dr. Holli>tl<«ii brought with 
hi:n HoTiir hir\f?«. It Wits 

iT'ino'diati 1\ o‘)Her’ ed, licit with (his 
n‘‘vv|> pri uired h.)r\t«'i there was 
no p.i.HMbid;*, ol tiblaiiiing any imqol- 
lie .ijipearaiu'e. The baryte*, dell- 
quest-eil before the iguite«l gases, 
.'ii)d ilrops of a iw|uid caustic matter 
fell from if. Hence, it Ix'eame evi¬ 
dent, that the failure here, and at 
tb*‘ Ho\al liistitiilion, might bo 
attributed to th«* same caus<>; name¬ 
ly, the impurity of the baryU's, 
which pro>t*d to be in fai't an hy¬ 
drate; its r4*diictioii to the iin*taUic 
state, before the limited goa, being 
thereby reudereil impructicuble/* 



In Mr. Harm's (of PbiladHptiia) 
Uow-ptpo, thf* gaacsarenot in mix- 
tun* all they are hrousht together 
at th<* point of rinijitiioii; ** rorn«e- 
quently/' nay* Mr. Tillorh, •* the 
operutor in comphtely iMcured 
agaiJiat any danger from an explo- 
aion ; and it niUHt he oh^ioitH, that 
hy having two rondentting vef^KeN 
for tiu! gaa rcKcrvoira, (*very renult 
can ho ot>taiut*d. winch the united 
gaaea from ofi<* vensel can poaaihiy 
yield ; for b)' inean* of a cut'k at 
the t^fluxirtfi, the g«ipe« may be rc- 
gulated» till any required propor¬ 
tion of mixture or e/Tcct la pro¬ 
duced.** 

Th«* following are some of l>r. 
CUrie'a experiiiieiita on various 
by till* artion of the oxy- 
hydrogeu ldou-pi|>e. 

f 'omhu^HoH itj (he rrirAi>»i?rro#/r 
Sffhsiam't uhich fiotits on /dg iro/t.-— 
» hen tUU nuitatance wait brought, 
jnr ne, into eontart Mith the ig- 
lilted ga». ftemtiUation*« enMit d, 
reaenihling the apurk.** thrown out 
by till* hrew'ork, <*:<lled a jiouir- 
yaif ; but oil a >*malb‘T M ale. \S hen 
piari^d upon charcoal, the aame 
appenmice t«iki’a plac**, until fu- 
ainn iM-gnm, whcti h iH-ad ut metal 
1.1 formed upon the charcoal ; and. 
fm aoon ai thii hc*gina to boil, niii'b 
a rapid cotul»u.<*tit>n takea phie«*, 
that the whole of the luetut M'eiii> 
to In* Ncut fortli lu a ^oluiue of 
apark.i. 

I-'uJiwtt anti nmhHstitm f]fcnrhurft 
of/ron.—l>r. Clarke lelccti'd a .*itua ]1 
friignu'iit, and brought it into con¬ 
tact with the ipiited g.iM*8 ; it8 fu- 
nioii ittiiiiedaaU'ly eiiMied, hi'ing ac 
couipanied, at the aanu* tiim*, i>y 
that >i>id ffcintillution which wan 
rimmrked in the preceding experi- 
tniiit, and which d<*noCi*8 the rom- 
hu.itioii of nietallic hodica, expo- 
rjally of iron and platmiini. No 
change of colour w«i, however, to 
be* obaemii in the llatuc ; the light, 
na noual, wa.i intense. 

t'uon examining the tippeariuice 
nf pluuilMigo after lumon, iti aurfaei* 
waa covered with innumerable nii 
nwte globitlea, »ome of which were 
limpid and traiaapuri'ut; oUii'ra 
wren* of a brow'uudi hue ; and the* 
largf*r gUdiuliwji't black ; and a«H*ni- 
i*d to exhibit a dark inetalbc luatre ; 
but bi'hig ao exceedingly tniiiute, 
^'S 


it was difficult to aserrtaid fbelr 
re*al natute. They sunk in naphtha^ 
disengaging bubldes of gas. Water 
produced no change in their ap> 
petaraiicc*; tliey fell rapidly to the 
bottom, and remained there with¬ 
out alteration. 

lU'durtitw of oxMe ^ f/w, attend¬ 
ed by eombu.stiiw* — n'ood-tiit cx* 
posed to the ignite*d gases, romniu- 
nicates a b<*autifiil blui* colour, like 
that of vifd4*ts, to the flame. Tliis, 
]>r. Clarke says, has not been be* 
lore noticed. 

If a pair of iron forc<*ps be used 
as a support, the iron bi'i otncs co¬ 
vered with an oxide of tin, of hirom- 
purable W'hiten<*ss. The fu.sion is 
rapid ; and if the w'ood*tin be placed 
upon charcoal, Uie metal will be 
revi\i>d iu a pure and malleable 
state. 

Heduetion of oxide of iron, attend¬ 
ed by combust hn .— iu this expciri- 
ni<*nt. Dr. Clarke made use of wocmI- 
iron, or fibrous red hicmatite. it 
VI iLs plai'ed upon churi'oal, ,xiid in> 
sUiidy fuMc*d ; being reduced to a 
lH*ad, wliicli began to bum, like 
iron-wire, by continuance of heat. 

fusHut of %detttnum .—The largest 
drops which buve fallen from melt¬ 
ed platmum-wire, when expoMMito 
the utmo^( heat, weigh ten graius ; 
but Dr. Clarke outained drops of 
*iicMl weigliinp hiurtecti g^ins, 
when the current of gas was dimt<* 
uisbed so as not to let the ni«*tal 
run oil* too quickly from the wire. 
By placing several globules upon a 
piece of charcoal, and suflering the 
whole force of tIu* gases to art tipon 
them, the mct<d is made to boil, 
and they all run together m one 
rn»^s. ill this way Dr. Clarke lias 
tiielteil more than *^*>0 grains of 
platinum into a single brilliant me* 
tallir globule, 

f’oiM6ti.«fr<nr and rolatilixathm of 
UUnrium. —kt ben tellurium is 
placed upon charcoal, and acted 
upon by th<*se ga^es, it inflames 
w*ith viob*nce, accompanied by de* 
tonation, exhibiting a very beautiful 
flame. It is tlu'n voiatilixt*d in the 
form of a greenish yellow vapour, 
hating a very disagrc*eab1e mlour. 

i'amhustion and raiatitizalkm of 
seU'nlum^-^Th^ action of the ignited 
gaaea on this new metal, causes 
rapid volatiUxation^ and the metal 
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fts it rUcs iriros a hcantifiil blue ru* 
lonr to Uir flaiwe ; nt the sHiite tiroo 
ih«» vapour him a strong odour of 
horHc^raddisb. 

f\ttnf*usfion itHii seinfiUat'uM ot 
anUmnnii, —If, when this metal i.-* 
in a vSfate of ehnUifam on ehareoal, 
it he thrown upon a «le.i1 hoard, or 
on the rtoor, it will divid<* into 
inimmerable fu*rv plolmlen, wlnrh 
burn with a vi>iil Aaiue uiul bril 
liant scintilheion. 

J'uxiou ttnd M'intiftatiim of h'on 
fWti iron — \\ Inni these were 

put upon churcoul, aiul upon 

by the icuitetl puae**, they were 
Bpeedily i)> a state of ebuUi- 

tiou, anti gave out a most vjvid 
light, ueroiiipanied tiy beautiful 
tfciiitinatioiiH. 

fimi coMbustiOfi of roppt r. 
—Copper plueeil upon the chnreoul, 
btuled and burnt rapidly, giving 
out a deliratt; green fiaitn^. 

<\tmbitstion of fioid. —If a Mip of 
gold be expoieii to the <»f 

these gases :u a state of ignition, it 
will bum with a brilliant greeu 
flame. 

(^wthHsfiott of silrrr. —\V‘heii a 
piece of «i!\er is put on a jneee of 
charcoal, bcftrre the ,)»‘t of tht* com¬ 
pound blow-pipe, it burn.«t with u 
light green flame. 

Fusion aud comhustiou of c-rft^fat 
lizt.d fdioKpiutti' of /iwn.—-This salt 
did not decrepitate, it was plios 
phoresrent, and fused into a bKu'k 
slag; depositing on an iron force]>M, 

Si cupreous coloured powder. It 
ttointillateil w'lth h r<‘tMii>h-coloured 
flame. I pou iilmg the slag. Dr. 
Clarke observed e globule ot wlnt<* 
metal, resi'Uibhng silvi^r, whodi 
does not alter by exposure to the 
air. 

Mr.Hare’s exponmentn on eartliN, 
die. w'lth tin* f»\>-bydrogeti blow 
pipe were etjuidly iuterostinii. 

Fusion of silrXf aiuini/t*\ otu/ tut. 
rytes ,—Finely powdered »ih*x was 
moistened with water; it beeaiiK* 
agglutinated by the heat, and was 
then perfectly fused into a colour¬ 
less glass. 

Ahiminn was perfectly fused into 
a milk-white tuiaiut*!. 

Barytes fused iimncdiately, with 
intumesreace, owing to water; it 
then became solid and dr>'; but 
soon melted Bgain tuto a perfect 


globule* or grcyisli-wbite cna- 
luel. 

Fusion of strontits's, gfutf'liu*, nnd 
Stroutites placed upon Uie 
charro.d and expOAOil to the in 
llaiiK'd gHsi's, «*xhibit*‘d the same 
pheuomenn ; glindm*, in .1 siiiular 
sititaiioii, was pi-rfectlv fust'd into 
a white euainrl. Xiwiui, under 
Chi* same treatment, exhibited a 
sitiithtr ap)>eHV.iii. e. 

Fuxion of When the com- 

pouinl tiaiui* fell iipitti lime, the 
Hpleiidoiir of the ligiit was in.Hiip- 
pnrfalile to the nak<*d eve; and 
will'll viiwed tlirau'h det*p co- 
loiin d gljiN vs, f.iH, ioderd. all the 
experitnents fugbt to be,( tin* lime 
wu^ set'll to I.eciitiie riiutuied nt ton 
angles, and gradnallv to r.iiik, tdl, 
in the course of .1 frw set ond.*', 
on!) a HiualJ globular piotubcr.inev 
ri*in<iiin*d, nml tic* «d sup¬ 

porting lime w:*i a!*»o -.OjuTlu i lly 
tused at the n ise td lie* luUimu, 
tlnamgii the spa' e of half an inch 
m duiuieter. I'lie prototn'ranci*, ttm 
U'ldl «tH thi* ctiutigU'OM porTioii uf 
tin* litm*, w.is cfUM't'rf* d into 11 
perfi‘clly white and cle fi ning ena¬ 
mel. \ riMcnifMiig disi o- 

[ M-red a ft*\i m i.*ili* |n>j but «r,i 

I the slight'*-«.t C'.rfiv .tp]>e e, 

1 t*i tnoi^/u •tKi,--.. I a-* « ape 

; of Water c.i’jsed the vertex «»f tnu 
coiie el nia^’iKfti't to fly ctf tii re¬ 
peated rt-iki'*-, and the t-'p ot the 
Irii'.foni that rhu-' n mime A, gave 
nearly .i-i prjwt-uu! a letle. tion i>f 
bght us the liuie. Aft. r i t-'W ae- 

( oiids, the ]»}»-’i* la-|ifi: e\,uiiiii«>d 
by a ni.i,.tnf>mg gi.i s, no rough- 
iie.-s ur earthv purleas couM bo 
uerceiiecl on il:e spot, but a num¬ 
ber oi glassy Muoidii protuberant es, 
u lit'»e -urt.icc was .1 pt rieefiy whitu 
enuviiel. 

pridessor Sillimnu, of Vale (Col¬ 
lege, sav-., that wi* may, perhaps, 
b*’ ju'*tiiied in saving, in future* 
that the primitive earfiis arv fu¬ 
sible biidi* s. althougli iKkt fusibici 
in furiiiice»,-~in tlie «ol:tr locus, 
nor, fwitli the exr<-ptiou of aluiuiiiu 
and b.irytes,) even b> a str<*aia of 
oxyg‘*ii gin* direi.lcd upon liurniug 
charcoal. 

Fnsion of fiun jtint. -- Cun flint 
ineUetl with great r.ipidity ; it hr»t 
becamt- white, aud the fusion wan 
attended with ebullition aud a »»• 



)»&rAtion of nuniM^iis ftmall ignited 
globuU*ii« wbicli f«e«‘med to burn 
Awny, OH they rolled out of the 
curn-iit of tlame: the product of 
thi« fitniou wii« A beautiful ipleudid 
eriamcK 

h'^xion of cfi^U'Odonp^ oriental 
eomtilftHf and rfffJaxjHr.-^ChnlcA- 
iUmy melted rapidly, ^nd gave a 
lie iiitiful bluiAh-w'lute etiamel, rc' 
•emiding opal. 

Oriental cornelian fiued with 
elmlittiou, and produced a ^emi- 
transparent white globule, with a 
fine lustre. 

Ked jasper, from the Grampians, 
wail slo\%ly ^tsed with a alugirish 
efTenrcjtreiire: it pave a preyi^h* 
black with white spots. 

AViie/i«»f*//o hi t\i'u>iatt 

emerald. — Bervl meltetl instantly 
into a perf»*ri (dohule, and conti 
mted in a violent i hidlittmi, as 
Jotip a#i the d.iim' wasnpjdn'd ; ami 
when, aft* r the piohiile h< rame 
CohI.it Was he.iti'd apaill, the ehai 
litioii Was 4rpidi%’ miixieO: tf.<- 
globule V is a i;hiss of a hi'.uitUu} 
bine'll wlrte eolonr. 

The ph I'noinena exhi^nli'd hv file | 
rmerahl of Pern, wen* 

Only tl.i* jl'ihn'e whs preen, .uiJ 
p**rfec tlv tr.msp.irenl. 

/•'iiifioi vt' h u 

rite.— Leii^ite inslaittlx filled into 
a perferf Ir.msp:'t« 1 .1 ivl;Hi‘ ph'ss ; 
the fusion wa. atn n.ie<l iin stnnie 
rhullition. ;in.! in.niv ipnited plf>. 
tmlei* darted from it, .nut burnt in 
the air, nr mlh-d eur upon the 
chnrToaf. and then I'unn'd. 

If is prith.-dde Ih t •hv‘i> plneiil s 
W*eie potas>iiMtt. :>s iJiis shiue eou 
tains more thau tto j er lent. ef 
pota*>i. 

Ju addition to these uial other 
hJter*wiiiir expennn nts. Mr. H.ne 
fused pmeelam, «mmnou pf>ft»‘ry, 
frapmeiil* of h« .‘-oin rriii ihU*s, 
Wedpew'iMuPs ware. >.irious iiitn 
ml clay**, a« pipe .“iiul por.*idain 
clay, fir<' hnek, emmoon hnek, and 
cooipniiiid roekjS, V. ttii tt|ual ease. 

M. faimpadius, on maWinp Use of 
the pas hhm- pipe, found the he.it, 
■which h produrod hy tl*'* rendnis- 
bon of o\>pen with carhurettvMl 
Aydrogen pas prortiretl from co.il, 
to b<i more inteum* tlian that witii 
pure hynropen. 

BLUli (rRVsstAtt) is made by 

9i 


mining one part of theferro-pmssiate 
of potass, with one part of copperas, 
and four parts or inore of alum, 
each proviously dissolved in water; 
the Prussian blue consisting of 
deiito-ferro prussiaUt of iron mtaed 
with more or less alumina, precipi- 
tatfrs. It is afterwards dri4*d on 
chalk stones in a stove. It is a 
mass of an extremely df^ep blue 
colour, insipid, inodorous, and 
I much denser thau W'aU'r. 

HLt'K fSAiOA). llii‘best Saxon 
blue colour may In* givi-n by the 
following ronipusirion : 

Mix one otiuce of the best pow¬ 
dered indigo with four ounces of 
sulphuric arid, in a glass Iwittle or 
matrass, and digest it for one hour 
with ttie heat of boiling waUir, 
shaking the mixture fit differeiiC 
times: then add twelve ounces of 
w..ter to it, and stir the whole 
Weil, and wiicu grown cold, filter 
it. 

Mr. Poi-rner adds one ounce of 
gofid dry potash at the end of 
tventy feur hours, and lets this 
>t tul as much longer, before ho 
dilutes It ■with water. Tlie cloth 
.sh >uld b<* prepared with alum and 
t \ri.»T. 

HOG GKG.'s are ores of iron. 

HOl.K, i-> i\ miner.'i) found m 
w'.t »..■ .eul hasuit. iu Silesia, lies- 
M i, .«'.•! .S}i una in Italy, also in the 
i'auseway' in Ireland. A 
M ick v.inetv is fotind ill the trap 
Ilf the I*»Ie fiT Sky. Its co 
^*urn are Velle-N n-tl, .and bTt»wni.'*h 
M.i. k, witen It l» e.ilii d mouilttUU 
•'•Mp. h .t/lh<‘re< in tie* tongue, 
1 m4 .1 ^;r.* uel uUil ialis to pieces 

l. 1 u- j f • r. 

];i»Id )G N I \ \ S rO\r. otherw iso 
• ailed Hulopni'ui pho.Hphoriis. Is*- 
inerv reports, that an It.tluiu shoe- 

m. 'iker, named Nineeui.r Cuseiarolo, 
Ur^t diswoiered tie* phospUone prt> 
peity of th«* UoUipnian stoiu‘. It 

th(' ponderous spar, or uuti^u 
sulphate of h.irytt'S. 

It It i»e he.tt4*d to ignition^ 

then finely powdered, and made 
into A pa^te with niued.ige ; and 
this p:>sh\ dividi'd into pieces a 
«piArter of . 11 ) iueh thick, and driotl 
in a modi r..te lieAl, be expu>ed to 
the heat of a wind ftimacc, by 
plnciiig them loose in the midst oi 

Uic cUarciwl; * pyropUonia wiU ba 
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obtained, \v)uch, after a minute's 
exposure to the sun's rays, will 
give light enough in the dark to 
render the figures on the dial-plate 
of a watch risible. 

UOLKTIO ACID, is an acid ex- 
tract(>d tnim the juice of a spe¬ 
cies of the l>oletus, ciUled boletiut 
pseudo igniarius. Tlie juice is euu- 
eentrated to u syrup by a gentle 
heat, and acted upuu by strung al¬ 
cohol, what remains is dissolved in 
waU'r. Nitrate of lead is dropped 
into this solhtion, when a white 
precipitate falls, which is to be 
well washed with water, and de¬ 
composed by a strt-tim of sulphu¬ 
retted hydrogen gas. Tuo acids 
will be found in thi' Inpior niter 
filtration and etapnratiim. On,- m 
small quantity, the phosphoric acid ; 
and the other in pemouieiit crys- 
tills, called the iHiletii: acid. It 
consists of four sided prisms of a 
white colour, permanent in the 
air, 

BOLETrS. A gi-niis of mush¬ 
room, of u hich several species ha, e 
been chemically analyzed. 

1. JiuUtus Ju/tliiHilit, found on 
wohiut trees. In IZbU parts. 


Water 

niH.30 

Kuii^iu . . . . . 


Auimal inatti'r iutfo- 


lublc in aicolkoi . . 

1H.()0 

()sma%4iiiu' . . s . 


\ ogetublr aibunu'it 

7. VO 

Ktingati- ol puC-e.li . . 

tl.(N) 

A(Iip<)r«>ru .... 

l.VU 

thly m.itter .... 

i.i-f 

Su^ur of uiiutbrooiuii , 
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S. lialttus lurlris, found growing 
on lurch and fir, has a place in 
foreign ph.irinucoptchis, under the 
name of iignru;. it is white, and 
on tile outside is like friuhle l<',t- 
ther. Its infusion produces red on 
vegetable blues; re.-iii may la- ex¬ 
tracted from this boletus, and also 
bi-nzoic acid. 

3. BaUtut igniurlui, See Aus- 
uoe. 

A solution of this Iwletiis is found 
to contain sulphate of lime, inun- 
ate of potass, and u brown extrac¬ 
tive matter. I'bnsphales of lime 
and magnesia, witli some iron are 
found in the ittsoluhie uuittcr. 

Ml 


4. Boletui ptetultt igniartiu yields 
water, bolofate, phosphate, and 
acetate of potass, fun^. acid, and 
▼egetahle alhumen. 

i. BeU'tut i Im-Mui consists chief¬ 
ly of animal mucus, which becomes 
cohesive by heat. 

BON E. I'll!- Iiones of men and 
quadrnpeds owe their great firm¬ 
ness and solidity to a eoiisidersblo 
portion of the phosphate of lima 
which they contain. When these 
are rasped ainall, and lioilud in 
water, they iitl'.ird gelatinous mat 
ter, and a portion of fat or uil, 
which oi-cupied tlii-ir utti-rstices. 

roun-roy and \ auquelm disco- 
vered pliuspbate of miigiiesia ill all 
the hones they examined, exrept 
human b-tnes. Tlie lioiies of tbo 
horse and sbi-ep iitibrd :ibout I -3lith 
ol yihospbiite of iiuignesia ; those of 
fisli nearly the same qmuitity as 
those of the ox. They account for 
tins hy obsertiug, that pho.spb.ite uf 
nniguesin is found in tlie urine of 
man, l>ut not in that of aiiiiuals, 
though both equally t.ike in a por¬ 
tion uf magnesia with their food. 

The I'xperiiuisiits uf Mr. Hatchett 
show, that the membranous nr car¬ 
tilaginous suhstau,',', ulili'li ri-Caius 
the earthy salts within its luter- 
stiees, and appears to deteriuiiio 
the shape of the Isiiie, is albumen. 
Mr. Hatchett obsirses, that tbo 
eiiauii I of tooth is analogous to 
till- porcellanoas shells, while mo¬ 
ther of pearl approaches lu its na¬ 
ture to tree bone. 

A eiiiious pln-uomelion with re¬ 
spect to bone is the circuiustanco 
of their act|uiring a red tinge, when 
madder is given to animals with 
their food. 'The bones of young 
p.geons will thus be tinged of a 
rose colour iu Iwenly-four hours, 
and of a deep scarlet in thrt'u 
day.s ; i,ut thi* bones of adult aiii- 
nials will be a fortnight in acquir¬ 
ing a rose colour. The bonus most 
reniute from the heart are tha 
longest iu acquiring this tinge. 
-Mr. tiilisoii informs ns, that extriiet 
of logwood too. iu emisiilerablo 
quantity, will tinge the Isiin-s of 
young nigeoiis purple. On de¬ 
sisting from the use of this food, 
however, the colouriug matter is 
again taken uii into tlie circulation, 
and carriiid ofl, the bones regaining 
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tlioir natural hni; in a iihort time. 
It wail aaid by Du Hamel* that tbe 
Ixmea would become eoluured and 
eoJotirlfiiJi in ciMiceotric ]ay«*n»* it 
an animal were fed alternately one 
woc'k with miuliler, aud one week 
anil lienee he inferred, 
the bones were t'oruied iu the Miime 
manner aa tbe woody part# of 
treos. But lio was mistaken in Uie 
fact; an«l indetKl had it been true, 
with the inference be naturally 
draws from U, the liofM^s of suimals 
must hnvo Imen out of ull propur> 
tion largtT tliaii they are at pre~ 
Sent. 

Boni's are of exteii<«ivc use in 
the arts. In their uatunil state, or 
dyed of various colours, they are : 
luade into liandlcs of luiires and | 
forius, aud numi*rouM articles of I 
turnery. Thr>r«' is a manufacture 
of volatile alkali from bones, tbe 
coal of artiich forms bone black; 
or* if they be atti rwards CHtcined 
to whiteueiui in tlui open air, they 
cunsutute the hone ashes, of which 
ciipc'N an* made, and which, huely 
h'lifcated, are ui»<*d for cU'utiing 
articles of paste, and some otiter 
trinkets, by the uume of burnt 
luirtsbom. Tlie shuviti)^ of harts¬ 
horn, wdiicU is a species of Imtie, 
allbrd an clef'iiitt jidly; and the 
sUsviiipi of other hones, of which 
those of the calf iir«' the best, are 
ofti'u etnpioyi'd in their stt*;id. 

On this principle, Mr. Proust has 
rxMromntended an I'cotioniical use 
ul hones, particularly with a \ic\v 
l4i improve* the suhsist!*n<^e of the 
soldier. He first chops them into 
small piect*s, throws them into a 
kettle of iKiiliiig water, mid lets 
them boil .ihout a quartt r of an hour. 
V^'heii tliis has stood till it is cold, 
a (|uantity of fat. ••xci*llent for cu¬ 
linary purposes when frt ^h• and at 
any time fit for makin)t candles, 
inav hu t;dif*n nfl' tin* hipior. l*bis 
ill soiiio tnstanci's amounted to an 
eipdith, and in others e\en to a 
tuurth, of the weiftht of th«* hones. 
Afu*r this the houi*s luav he (*rouud, 
ami hniU'd iu eii*ht or ten time* tUi’ir 
wi iuht of water, of which that 
airtrady osi'd iiiav tonn a part, till 
alioiit half is wasti'd, wlw*n « very 
iiuti'itious idly will Im* ohtainiHl. 
Thn boih r should not Im* of copper, 
M this metal I* eoaily disaolved by 
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the jelly ; and the cover should fit 
very tight, so that the heat may be 
gr<*at4fr than that of boiling water* 
out not «*fjual to that of Papin** 
dig(*ster, which would gjve it an 
empyreutua. 'i'hi* buues of meat 
that hu\c Ihsou boiled, are nearly 
as productive as fresli bone.:; but 
Ur. N oting found those* of meat 
that liad l>eeii roasted afl'orded no 
jelly* at least by siiinueriijg, or 
gentle boiling. 

Calcined bone yielded to Berze* 

Uus:^ 

Phosphate of lime . R1.9 

Phosphate of magnesia I. t 
Pliiate of lime . . . 3.0 

Janie.. 10.0 

Soda.91.0 

Corboair acid . • . *1.0 

100.0 


Tbe same chemist found the 
bones of oxen to yield 


Ciirtil.fro . . . . 

ao-u 

Phosphate of lime . 

55.35 

fluate of lime . . 

3.00 

Carbonate of Hme . 

3.55 

Phosphate of mag¬ 
nesia . 

a.05 

Soiiu . 


100.00 

BOR.ICIC ACID. The salt mm- 


dosckI of this acid and soda, hud 
fang fM'eit used ImwIi in nif'diciiu* 
and the arts under the name l>o- 
r.ix, W'heu HoinlH'rg first obtained 
the acid separate in 1702, by dts* 
tilling a mixture of borax and su!> 
phate of iron. He supp>w<*d. Iiow- 
«*Trr, that it M*a.H a prialuct of the 
latter; and gave it tin* name of 
t'o/fi/i/c Harrotke »att of t itrioi, or 
s* tiofh r .to//, Ix-mery the younger, 
soon after discovered, that it could 
bt* obtained from borax equally by 
mean* of tbe nitric or luunatio 
acid ; tleoflroy detected soila ha 
Imrax ; and at length Uaron proved 
by a number of experiiueuts* tlmt 
Imrax is a compound of soda and a 
)M’cnU «r acid. Cadet has disputed 
this; but be ha* inendy shown* 
that the borax of the shops is fre¬ 
quently coiitamiiiated with copper; 
aud Struve and Kxchaquet have 
endeavoured to prove that the,bo- 
racic and phosphoric acids are the 
ft 
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Mine { yet thrir exfierimenta only 
•how, that they reseiablc each 
other in certain reapecta, not in 
nU. 


To proenre the acid, dissolve bo¬ 
rax in hot water, and filter the so¬ 
lution ; then add sulphuric arid by 
little and little, till |the liquid has 
a sensibly acid taste. Lay it aside 
to cool, and a (creat number of 
amall shining Uuninated crystals 
will form. 7'liesc are the burucic 
acid. They are to be washed with 
cold water, and drained upon brown 
paper. 

Boracie acid thus procured is in 
the form of thiu irregular hexagu- 
Uitl scales, of a sihery whiteness, 
having some resemblauce to sper¬ 
maceti, and the same hind of 
greasy feel. It has a sourish taste 
at first, tii<‘n i\>akes a bitterish 
cooling impressi.iii, :u>d at last 
leates an agrc^uable sweetness. 
Pressed between the teeth, it is 
not brittle but ductile. It has no 
smell: but, when sulphuric acid is 
poured on it, a transient odour of 
musk is produced. Its specific gra¬ 
vity in the form of sesles is 1.471); 
after it has been fused, I.XOS. It is 
not altered bv light. Kxpused to 
till! tire it swi'^ls uji, from losing its 
Water of crystallization, aiiil in this 
state is called cuh iiied huracic aciil. 
It melts a little In-forc it is red-hot, 
without perceptibly loaing aiiv wa¬ 
ter, hut it doi's not flow freely till 
it is red, and then less than tiie 
borate of soda. After this fusion 
it is a hard ti'Ute.|i,areiit glass, t-e 
coming a little op.opn* on expos-.iie 
to Ttie air. wi'lnnit ahsir.n'tnig 


moisture from it, ■ tul unaltered in 
its properties, lor on heiiig dis¬ 
solved III boiling wi.-ter it erastal 
lizns as helore. This glnss is used 
in till! coiiipositioii of tsKi* gi-rns. 

Boiling water searetdy dissoUes 
one-fiftieth part, and cold water 
much less, whi-n this solution Is 
distilled in close vessels, part of 
the aeid rises willi tiie water, and 
crystallizes in »he recadver. It is 
more suiiibh- in alcohol, and alto 
hoi cuutaining itIniri’S with a green 
flame, us dues paiier dipped in a 
solutiott of horacic acid. 

Neiteer oxygen gas, nor the sim¬ 
ple combustibles, nor the common 
Bsetels, produce any clumge upon 
W 


boracie acid, u far u is fit vresofit 
known. If mixed with finely pow¬ 
dered charcoal, it is nevertheless 
capable of vitrification; and with 
soot it melts into a black bitumon- 
tike mass, w'hicb however is so 
luble in water, and rauiiot easily 
be burned to ashes, but subimes 
ill part. With tlie assistuioe of u 
distilling heat it dissolves in oils, 
especially mineral eila; and with 
this it yields fiuid and solid pro¬ 
ducts, which impart a green colour 
to spirit of wine. M hen rubbed 
with pliospborus it does nut pro- 
vent it.4 inilaminiitinn, but an earthy 
yellow mattiT is k-fc iH-hiud. It is 
hardly capable of oxidiiig or dis¬ 
solving auy of tiie metals except 
iron and sine, and perhaps cupper; 
but it comhiiies with most of tlie 
metallic, oxides, as it diu-n with the 
alkalis, and probably with all the 
earths, though the greater port ol 
its cuiubiuatiuns have hitherlu bi-eii 
little examiued. It is of great use 
ill analyzing suiues tlial coutuiU a 
fixed alkali. 

The boraric acid has a more 
powerful attraction for lime, than 
for any other *<>f tlie buses, though 
it dm-.s nor ri-adily fomi borate of 
litne by .adding a solution of it to 
limi'-wati-r, or detomiposing by 
hni«--iv«iri'r the soluble iilkaliiii' Isi- 
rati s, in ei'ber c.-isi- an insipid 
VI bite pjivviU-r, nearly uisolubic, 
wtiicli is the iMirati- of linie, is 
bowi-vi-r precipit.vtt-.i- 'The borate 
of biirv tes IS hkeviisi- an insoluble, 
tasli-h-ss, white ptivclk-r. 

lli-rgniaii t.iis oi-o-rvi d, that long, 
nesia. ttii'eu o l.-v little and httlc 
i^ito -1 solutoiu ot liorarii- lost, dls- 
solii*d slowly, and the liquor ou 
t-vaptiratioii iit.'iirded granulated 
crvstals withuiit auy regular form : 
that tiieie i rystnls were fusible in 
till- fire without beiug decomposed : 
but that atculiul was siilbeieiit to 
sepuTiile the liuracie. arid from the 
magnesia. If however aome of tlie 
solulde lu.iguesian s.ilu lie deeoiii- 
post-d hy alkaline Imrates in a 
Ht.iui of solution, an insipid and 
iiisolaldc lioriite of iinigiiesm is 
thrown dowo. It is {iruhable, 
then-fore, that Ilergman's salt was 
a borate of magnesia dissolved in 
an excess of boracie acid; which 
acid beiug token up by the i iicohif i. 
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the trne iMrata of magnoik -waa 
precipitated in a white powder, 
and miatakeu by him for luag- 
ueabt. 

The boraeic acid may Iw united 
with potiuis, and forma two aalta, 
onu of which U neutral, tliere being 
no more potaaa than necesaary to 
auturate the acid; the other con¬ 
taining an cxcfma. 

R’ith soda the boracic acid forma 
two salts, one of which is buraj, 
well known in Uie arts, which cou- 
taiiia three times as mui fa soda as 
is necessary to saturate the acid ; 
and thereby turning vegetable 
blues to green, llie other is a neu¬ 
tral salt, with no mure soda than 
necessary to saturate the bonwic 
acid. 

Oue of the best kuown combiua- 
tioiui of this acid is tlie native mag- 
ui^sio-i-alcareous borate of Kaikberg, 
near Luucuberg: the uurj'ilstctn 
of the Germans, cubic i/uarti of 
variiius miucTutogists, and boraciU 
of Kirwaii. It is of n greyish white 
colour, soiiictuucs p:is»>ug into the 
greenish white, or pui^lish. Its 
hgure IS that of a rube, iuconiplcte 
oil its twelve edges, and at four of 
its solid angles ; the complete and 
incoiiipU-ti- angles being uianietri- 
cally opposite to each other, llie 
surlaces generally appear corroded. 
It strikes lire with steel, and 
scratches glass. Its specific gravit> 
is r.SCti. as deterii.incd liy M. 
Westrumh, who found it to be 
composed of boracic and U.tlii,inag- 
ucsia O.iaOi, liroi; U.ll; with ulii- 
iiiina u.OI, silex 0.0*i, and oxide of i 
iron O.OUl.’i, all of which he cousi- 
ders as casual. Its iiiost rcui,irk- 
tibJc priipcrty, discovered by liituy, 
is, tlmt like the ti'urnialiii it l.e- 
I otiies electric by beat, tlioiigh little 
so b> frii'liiiii; and it has four elec¬ 
tric poles, the perfect angles al¬ 
ways cxliihillng negative electri¬ 
city, and the truue.ited uiigU-s po¬ 
sitive. 

.Since the component parts of Uiis 
native salt have been kviowu, at¬ 
tempts liiiv|. heeu made to iiuitute 
it by art; but no chemist has been 
able, bv mixing lime, uiagne.sia, 
and lii.r.icie acid, to produce any 
thing hut a pnlvorulent salt, iiica- 
puhlu of being dissolved, or exhi¬ 
bited ui the crystalUxed form, and 
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with the faardoew of the borate of 
KaUeberg. 

It has lately been denied, how¬ 
ever, that this compound is really 
a triple salt. VBU(|Uctin, examin- 
iug this substance with Mr. Smith, 
who had ia considerable quantity, 
found the powder to ettervesce 
with acids; and therefore concluded 
the lime to be no essential part of 
tfae compound. They attempted, 
by using weak acids much diluted, 
to separate the carbooat - from the 
borate; but they did not succeed, 
because tfae acid attacked tfae borate 
likewise, tfaough feebly. M. Stro- 
mager having afterwards supplied 
Vauquolin with some transparent 
crystals, which did not eServesce 
with acids, be mixed this powder 
with muriatic acid, and, when the 
solution was elTeeted by means of 
heat, evaporated to dryness to ex- 
el the excess of acid- By solution 
I a small quantity of cold distilled 
water, he separated most of the 
boracic arid; and, having diluted 
the solution, added a certain quan¬ 
tity of oxalate of ammonia, but no 
sign of Uie existence of lime ap¬ 
peared. To ascertain that the pro 
ripitatinn of the lime was not pre¬ 
vented by the presj-iicc of the 
small quantity of boracic acid, liu 
uiiaed w ith the solution a very 
sinall portion of muriate of lime, 
iiiij a cluiiditiess iniiiii-diately en- 
.'<ued through the whole. Hence 
he infers, that the opacity of the 
mnguesi.iii borate is occasioned by 
c,'trbouatc of lime interposed be¬ 
tween its particles, and that tlie 
borate- in transparent crystals con¬ 
tains none. 

The borate of potash is but little 
known, though it is said to be ea- 
pabli- of supplying the place of that 
of sod.i ill the arts ; but mure direct 
expeniiicuts are required to esta- 
lili.sl, this effect. that, it la 

cap.ililc of existing in two states, 
neutral and with excess of base, 
but it is not so crystalUxable, and 
assumes the form of parallelepi¬ 
peds. 

W itb soda the boraric acid forma 
two different suits. Oue, in wliirlt 
the alkali is more than triple the 
quantity necessary to saturate the 
keid, is of cuusuterable use In &a 
; arts, and has long been known bp 
K 3 
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he nnine of borax; tmder which 
^ hhitory, aud an account of iu 
properties will be ^ven. The other 
4 a neutral salt, not chan png the 
yrup of violets grecu^ like the bo> 
ate with excess of baise ; ditlV*ring 
rom it in taste and solubility; 
rysttiUizing neither so readily, nor 
a the same manner; not emores 
eiit like it; but like it fusible into 
> glass, and capable of hfdng em> 
ployed for the same purposes, 
'his salt may bo formt^d by saturnt- 
ng the superabtiiidant soda in ho¬ 
ax with some other acid, and tht'ii 
eparafing the two salts: but it is 
bviously more eligible, to satur.it<* 
ho excess of soda with an addi- 
loual portion of the borucic acid 
iself. 

Borate of ammonia forms m 
mall rhomboidal crystals, easily 
i«*coniposed by hr**; or in scab's^ 
f a pungent urinous taste, whi<*h 
ose the crystalline form, and grow 
irown on exposun* to the air. 

It i$ very dilTicult to combim* the 
>oracic acid with ahtiniita, at least 
n the direct way. It has bej*n re- 
oiiuuended, for this purpose, to add 
o a solution of borax a solution 
}f sulphate of alumina; but for this 
process tl»e neutral borate of sotla ih 
>T cferable, sima*, if borax be <‘in- 
>loycd, the soda that is in exet^s 
nay throw down a precipitate of 
iluniina, which might be mistaken 
or an earthy borate*. 

The lioracic acid unites with sih'x 
)y fusion, and forms w*ith it a solul 
ind permanent vitreous compound. 
This borate of siU*x, however, ts 
leither sapid, nor soluble, n<ir per¬ 
ceptibly alterable in the air ; and 
anuot be formed w ithmit the assist 
mce of u violent heat. li: the 
amo manner triple compoundN 
aay he formed with si!e\ and 
•orates already saturated with other 
>uscs« 

The boracir arid has been found 
a a di.*u*Qgaged state in sevirr.i] 
s1u*s of hot niiueraJ w'ater.s near 
>founte Rotondo, Berohiuio, and 
lastellunuovo tik Tuscany, in the 
•roportion of nearly nine grains in 
hnndrtfd of water, by M, HocHer. 

1. Mascagni also found it adhering 
n sclustus, on Hie borders of lakes, 
f an obscure white, yellow, or 
TCMialsh colour, and crystallixed in 


the form of needles. He has like* 
wise found it in combination with 
ammonia. 

According to Klaproth the na* 
tire Itoracic acid found in it«Uy» 
contained;— 

Borucic arid.8d 

Ferroginims sulphate of^ .j 
manganese . . . . ) ** 

Sulphate of lime .... 3 
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BOR4CITK, BoTiito of magnesia 
contaius, according to Vauqueliti, 
S.l.b Jioracic arid, and 10.0 magne¬ 
sia. It occurs in gypsum in th« 
Kalkherg, in the duchy of Urun.s- 
wirk. Sprr:*V* grav if> 

BORAX. The origin of borax 
was for a long time uiikuow’n iu 
Europe. Mr. tinll \brahaiiwoii, 
however, sent some to Sweden iii 
the year I77‘i.iu a ersstaihue form, 
ns dug (»ut of the earth in Tbibt>t, 
where it is cabl'd pounnxu, jtiy- 
I pouu, and uuuipoiin : it is s«tid to 
I have beeii also Itaiiid in Saxiiiiy, in 
HOiu(‘ ctial pits. 

it does ik<»t appear that borux wain 
kmnvn to the aieaeuts, tin n i hry. 
socolhi being a very ditlereat #mi»- 
.sfance, composed of the rust of 
copp T, triturated with urine. The 
W'ord horax is for tin* lir^t 

time in tb«* w'oiks of (I.‘ber, 

Borax is not only toiiod in th<; 
East, hut hkewi*»e iu South line, 
rica. Mr. Anthoiiv ('.irer.i, a ph\- 
Mciau, esf.ddished at BotoM, tufonns 
US, that this salt in ahitndaiiclv ob¬ 
tained at the mines of Ki jiiiutipu, 
and those iu the nidgldiourhood of 
Ksc.ipa, Where it is use t b> llie 
natives in the fusion of eopper 
orc-s. 

The purification of borax by fh*» 
Venetians and the UoManderw as 
for a long tiiuf* kept secret. Chap 
tal finds, aft»*r trying all the pro- 
ce‘sseH in the large w'.iy, that the 
seijplest metht'd consists in Juohitg 
the borax strongly, and for a long 
tune, with water. Thi.s solution 
being fitt«*red, ati'ords, by evapora- 
fion, crvstuls, which are somewhat 
foul, but may be purified hy repeat¬ 
ing the operation. 

Purifi«*d borax is whiu*, trnnapa 
rent, rutiier greasy iu its fracture, 
offbetukg the form of alx-sided 
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priums* tomiinritins m tbrce-mided 
or itix ttu!(*d pyratnidH. lU taste in 
Ntyptic ; it rox>v€»rtn nyrup of violets 
to a preen ; and wh<‘n <‘xposi'd to 
>H*nt, it Nwelln up, tjoils, hfscs its 
water of eiyntalii/^tiim, and Im;> 
rome« ron>erled into a porouH, 
wliite,o|>a<]ueui:uis/:ommonly ca!)<d 
(aileiued BoruX. A "tronper iieat 
hriitpM it into n state of quiet fusion ; 
)mt the pi.iMny suhstaiire thus utfVird- 
<‘d, uhicii in trauKparent, and of a 
pieeninii yellow i-dour, in Militlde 
ill water, e.nd t-flloresceH in tin* air. 
it T<*i]iiire'» about eiphteeii titiii^.s 
its wen'ht of water to disnulvo it at 
the teiaperatiire of .-ixty d<‘pre<‘«» 
of Fahieiihcit ; btit xtuter at the 
hoilnip lu*at thref* tinu s 

thin <|uuntitv. Its <’oiiipon**nt parts. 
arronlUiR !•» Kirwati. are, boraeu* 
aeal ilj. 17 , water ' 17 . K*>r an 

areoimt <if the neutral borate of 
MHio, other eoinpounds of this 

aeni, i»ee Hokai le \t 4 !>. 

Borax in tisiai an an exeelleot 
flux in iioi iiuastir op<'r:itinns. It 
eutiTj* into tin* compoMtioa of re 
<hu*in,', and mol tin* pieatest 

u*»e 111 .n;by t'n* blow pipe. 
If in.iN be i'ppbi’d with udi.intapf* 
in irl.****' iitaaulnefo»II}, ; for wheii 
the fi.riM out b. d, a skiu.tU 

<|u.iiUtt\ I'f bo* i\ r« «‘iabh-!) ‘’i it. 

It ♦>* no I* » ;»* i’ iK O ImI »!1 -HOl 
lb I •11;: , jt . '•••:. rio- tuso 11 i.r tJ m* 

1 .1 • s It To lbo\, ;:n,J , 

I • .1 {.il r- l>f Ibo l.jct »)•» 111 j 

4I ,.1 , i rfif*-, v hl'ii laeili- 

t.tfi . 1 ;. i. I : ,.r (, h .ir.a Iv 

of ..nv ' t > n.< '*• • 110. It' .i'-al. 

• -n't d V. •• '4 \ . 11 uj*fd lj\ 

.•'•pO}? j ■ • ‘.-.im ; '*nl i’> n. mu* sul 
i.i.b .t i!'. Stnpp<'.>|-d 
eJb I r-.. M f I N- eb .'.at d 11 

I’l- 1* J' jp 1: 0 -f ‘ f" * .tfi r<» f:. «■, 

if TiMi.b In tli lie N .'id‘ I liter* 
lion in v.rer lu .d .j te ar I oibt.p. 

lUfIJON. I‘br bot.ua. a. id bom:t 
der.Mp'poNi-d t».i. bi ea lo'.uid toiou- 
si-.t of u\v.jen. .ad .» b.is,* i-alled 
boron. It murt la- eJl'n ti d b\ iin\- 
iiip It iiifie.iati'U with pofas'iiuai, 
eXpoMiip tSo'mixture to tieaf, ttiei. 
ailoMin;' It to ruol. .lud poiiriui* oil 
M.iter, a pre»*ipif.e.e oj boiMti is 
iluet'd. It i-* soiiil, t.l^leU'ss, ino 
doroii.H, of a preenmb hroiin rob/iir. 
It.** speeifu* pravitv is a little greater 
than that of water. 

BUTANV BAV KESIN txudea, 
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spontaneously from the trunk and 
wounded bark of the araroifl resini* 
fera of New Holland. Il soon fioUdi- 
fi<*s into pi<‘e<'H of a yc'Uow colour* It 
ineltM ut a moderate heat, and w'beu 
kindled emits a fragrant smoke. 

BOTRYOUIK, a variety of 
d'ltholite found in a bed of gneisS 
near Areiidahl in Norway. 

BOUIiNONITE, is a rombinatiou 
of antimony, Kul]tiiur, aud lead. 

lU)'. E V COA l«. This IS of a brown 
nr browiiish'bLick colour, und lameb 
lar texture; the lainiuic are fre- 
<ju( utly flexible when first dug, 
though generally they harden when 
exjiosed to the air. It eon.-iists of 
wooil p<?iietrate<l w'ith petroleunior 
bitumeu, and frequently eoutairia 
p\rite.**, ilium, aud Mfiiel ; its ashes 
aiford a sni.ill quantity of fixed ab 
kali, according to the (Jermaii che¬ 
mists ; but according to Mr. Milh*, 
fht'y Contain none. By distillation 
It yields an ill sme lling liquor, mix¬ 
ed with lul.itile alkali aud oil, part 
of which is soluble lu alcohol, and 
part iiiAtiluble, being of a miuerai 
nature. 

it IN found in Kuglaud, France, 

' Italy, ^ultAerbmd, Genuuuv, leu- 
land. ^c. 

IJ<ni.K‘S ri MIXG LIQl ORia 
the by dvoruretted sulpburet of axu- 
uumi.-), .t combination of hydrogen, 
Mi^piiiir, und .luiinoiiiii. 

BKAIN or .AM.MALS. The 
liraiii b.iN long lx i-xx know'ii to ana- 
ton.iNt^ ; buf it is only of late y«*ar«i 
fi. it cheiuist.N h.iie paid if any at¬ 
tention. It is a soft wbile suh- 
:>:.4>ue, 4»f a pulpy sapouaceema 
ted. amt liu'.i' or no sUieU. Kx- 
iMtNcd to a g'l'.ib* lu’at, it loses 
Uioistitre, sbr.nks to al ouT a fourth 
id il.H origin.tl bulk, and br*comes it 
feiiaciouN iiia.NN of a greeiiisb brown 
cob'ur. When completely dried, it 
bfi onic< solid, and friable likt* old 
clit-eNf. ExpuN(*d to a stioiig heat, 
if gne.A out anini >iii.i, swi'lls up, 
meh.s into a black pilchy mass, 
t..k*‘N fir,., burns uifb ximrh flooio 
and a thick pungi-nt smoke, and 
leans a coal diflicult of mcinera- 
f ion, 

lu it. natural state, or inod(*rately 
dried, it r- adUy forms uii immlsiou 
by triuir.iiiou with water, .aid is 
not .seTuirated by filUMtion, 'Ihia 
sulutign hithers like soap suds, but 
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doe* not 4am" ▼of'et^le bhie eo- 
ienrs green. Heat dirowg down 
fte di*«olred brain in a fiocciiient 
form, and leayea an aikalhie phos¬ 
phate in sohition. Acids separate a 
white coagnltnn from it; and form 
salts witli bases of lime, sod.a, and 
ammonia. Alcohol too coagulates 
it. 

Caustic fixed alkalis act eery 
powerfully on brain eren cold, 
*?volTingmurh ammonia and caloric. 
With heat they unite with it into 
a saponaceous snbstanrt*. 

The action of .-tlcohol on brain is 
most reinarkalilc. When Fourcroy 
treated it four times in snceession 
with twice its weiglit of well recti¬ 
fied alcohol, boiling it a quarter of 
an boar (>arh time, in a loug- 
ueck«*d matrass with a groov^ 
stopple, the three first portions of 
.ilcohol, decanted boiling, deposited, 
by rooliug, brilliaiit laniinie of a 
yellowish-white colour, diminishing 
in quantity each time. Tlic fourth 
deposited very little. The cerebral 
matter had lost Jtlis of its weight; 
and by tiie spontaneous deposition, 
and the subsequent evaporation of 
the alcohol, half of this was reco 
vered in needly crystals, large 
scales, or granulated matter. Tlie 
other half was lost by volatilization. 
This crystallized subatanee, of a 
fatty appearance, was agglutinated 
into a paste under the* huger; but 
did not molt at tlie ht*at of Isjifing 
water, being «ueTeIy softened. At 
a higher temperature it suddenly 
ttequired a blaekish-yellow colour, 
mid exhaled, during fusion, an em- 
^yreumatic and aniuioiiiai al smell, 
fhis shews that it is not atialogous 
to spermaceti, or to adipoeere; but 
it seems more to resemble tin. fat 
loracllated crystals ccmtaiucMt in 
senne biliary ealeuli, which, how 
<wer, do not soften at a heat of 
234*5 F. or become aniuioniacal and 
erapyreamatic at this tcunpurature, 
as the cfntalliue ceri-bral oil dues. 

A poraou of tliis concr»*te oil, 
separated from the alcohol by c!va- 
poratiem in the sun. formed a gra- 
uulatccd pellicle on its surface, of a 
roiisisttmce resembling that of soft 
soap. It was of a yoUower colonr 
than the furmeu', luaa had a marled 
smell of animal tmlradt, and a per- 
ceptibiesniinb taste.'M tras diflhatble 
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in water, gave H a milky appear 
ance, redMiied litians paper, and 
did not bctHime really ouy, or fusi¬ 
ble after the niannur of an oil, till 
it had gii en out ammonia, and de¬ 
posited carbera, by the action erf fire 
or caiiutic alkalis. 

A similar action of alcohol on 
the brain, nerves, and spinal mar¬ 
row, is observed after long macera- 
ticaa in it cold, when they are kept 
ns anatomical preparations. 

\'auc]iiehu found brain to eniv 
tain in loo parts :— 

Water.80.00 

White fatty matter . . . 4.33 
Keddish fatty mutter . . O.TO 

Albumen.7.(Hi 

DsmsoMrme..1.12 

Phosphunts ..... 1.30 
Acids, salts, and sulphur 3.13 


100.00 

BRANDY". This well knua-n 
fluid is the spirit distilled from 
urine. The greatc-st quiintitirs arc 
mudo in Languedoc, \c here this 
manufacture, upon the whole so 
pernicious to society, first emn- 
iiicDced. It is obtained Iry distilla- 
tiem in the usual method, by a still, 
which contains five or six quintals 
of wine, and h.is a rapital and 
worm tube applied. Its peculiar 
flavour depiMids, no doubt, on the 
nature of Uie tohatile principles, or 
essential oil, which eume m, r along 
with it, and llkewisi-, m some iiiea 
Mire, upon the mniiiigemeiit of the 
fire, the W'ood of the cask in ubtcli 
it is kept, Ac. It is said, time our 
rectifiers imitate the ti.iiniir of 
brandy, by adding a small propor 
tiim ui nitruu.s < ther to the spirit 
of malt or molasses. bee Ai.- 
eouoi.. 


BKASS. An I'legaiit yelluw- 
culuured compound nietiil, roiisist- 
ing of copper conibiued with about 
oue-Uiird of it* weight of zinc. T he 
best brass is made by cementation 
of calamine, or the ore of sine, 
with ^anulated copper. 

It i8( not (Mifiy to unitt* tliroo 
two in coiiAiilrrahle prr»por> 

tioiiK by funion, bt'cauM* Iht* Kitir U 
bnrut or TolatiJized ut a boat info- 
rior to timt wbich ta rr<)uirt»d to 
molt coppor; but tboy unite Tory 
Well in Uio way of ci’iuonUtiou. 
iu Une braM copper U fr«* 
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ntffaled by pouring H through « 
lati* of Iron, perft»r«t«-d with amall 
olfs and Intod with clay, into a 
rjnantity of wator afmut four feet 
deep, and rontinually renewed ; t«> 
prevent the dnugerous exploaiona 
of thia metal, it ia ni>ceaiiary to 
pour hut a emal! quantity at n time. 
There are VJtriou* method* of coin- 
hiniog lliia granulated copper, or 
other innall pieeea of copper, with 
the vapour of rfnc. ralaraine, 
which I* an ore of line, it pounded, 
calcined, and mixed witli the divid¬ 
ed copper, together with a portion 
of charcoal. Tlie*e being exposed 
to the heat of a wind furnace, the 
xinc hecoinea revived, ri«e* in va¬ 
pour, and conibinr* with the cop¬ 
er, which it l onverbi htto brass, 
he heat must hi- continued for a 
greatt'r or let* number of hours, 
arcordine to the thickness of the 
pieces of copper, and other cirrum- ! 
stances; .and at the end of the 
prneess, the heat being suddenly 
raised, rattses the brass to melt, 
and occupy the lower part of the 
cmcihle. The most scientitle me¬ 
thod of mak-ng brass seems to be 
that mentioned by Cramer. The 
powdered catamine, being mixed 
witli all equal quantity' of charroa] 
and a portion of clay, is to be ram¬ 
med Into a melting vessel, and a 
quantity of copper, aiii'iiiiiting to 
two thirds of the wi-ight of cai.a- 
tiiine, nnisl he placed on tlie top, 
and covet'-d with charcoal. ify 
this in ni igeini'iit the volatile cine 
as 'oiitls, and converts the copper 
into br.i.ss, which flows into the 
riimnicd clay; consequently, if the 
calamine contain Ic.oi, or any other 
nictai, it will not enter into brass, 
the /.inc atone being raised by the 
beat. 

A fine kind of bras*, which is 
supposed to be made by remi-n- 
tafiim of copper plates with cala- 
mine, is hammered out into leaves 
in (•erraaiiy ; and i< sold very elieap 
In this eoiintry, under the name of 
Hutch gold, or Hutch metal. It is 
about five time* as thick ns gold 
leaf: that is to say. It is about one 
sixty.thousandth of an Inch thick. 

nUA.SSU'.k HCBIIA. Tlie red 
cabbage deserves the attention of 
the rheniist from Its yielding a 
test both for the acids and alkalis. 

IVi 


Dry some Ikarres at the fire till they 
bremne crisp, nnd then pour hot 
water upon them, and the infusion 
produced, wliich is naturally blue, 
will turn green with alkalis, amt 
red with acids. 

BRAZIL WOOD. The tree that 
affbrds this wood, the ca>salpina 
crista, is of the growth of the 
Braxils in South America, and also 
of the Isle of Prance, Japan, and 
elsewhere. It is chiefly used in 
the process ot dying. The wood 
is ronsiderahly hard, is rapable of 
a good polish, and is so heavy that 
it sinks in water. Its colour is pale 
when newly cut, but it becomes 
deeper by exposure to the air. 
The various specimens differ in the 
intensity of meir colour; but the 
heaviest is reckoned the most valu¬ 
able. It has a sweetish taste when 
chewed, and is distinguished from 
red sunders, or sandal, by its 
property of giving out its eolour 
wHh water, whirh this last docs 
not. 

If the braxil wood he boiled in 
water for a sutRcient time, it com- 
mnnieates a fine red rotour to that 
fluid. The residue is very dark co¬ 
loured, and give* out a conaiderable 
portion of colouring matter to a 
solutiim of alkali. Alcohol extracts 
the colour from braxii wood, as does 
likewise the volatile alkali; and 
both these are deeper than the 
aqueous solution. The spirituous 
tincture, according to Hiifav, stains 
warm murlile of a purplish red, 
which on increasing the heat lie- 
romes violet; and if the »t;iiiied 
marble he covered with wxx, and 
eonsider.ybly heated, it ehangea 
through all the shades of brown, 
and at last becomes fixed of a cho¬ 
colate colour. 

TTi.' enlonrs produced by Riis 
wood are not very permanent. 

BREAH is eompi'sed of flonr, 
whirh is the fiirinaceoits matter of 
grain groaiid in a mill, and sepa¬ 
rated from the bran by sifting or 
liolting. Flour riintnins a small 
quantity of mncilaginous saccharine 
matter, soluble in cold water, much 
starch, which is scarcely soluble in 
cold water, but combine* with that 
fluid by heat, and an adhesive 
grey substance, insolnbhs in water, 
nteohol oil, or ether, and reaembiing 



an animal substance in many of 
iU properties* The action of heat 
and fermentation product's a change* 
on these substanc>es. in order to 
tneike bad flour appear white, and 
to yield a light porous bread, tlu* 
l«ondon bakers add a portion of 
altun. the largi'rin quantit>’ accord- 
i«p to the inferiority of the flour, 
which renders the bread very un¬ 
wholesome to the constitution. 

URKrt’I A. An IfHitau term, fre¬ 
quently used by our nnii4*ralogie:t1 
writers to such eouipound 

stones AS arc' coniposed of aggiitti- 
itated fragments of constdemble 
stsc. hen th<' agglutinati'd parts 
are roumh'd, the stone is calh'd 
pudditig-stotie. Ilrecrias are deno¬ 
minated according to the nature of 
their romj>n:n*iit parts. ’Jbus we 
have; e;dcareou» breccia^, or mar¬ 
bles ; and siUrious breccias, which 
are still more minutely classed, 
according t'» their varieties. 

WKEWING. Se*e Btra, Alcu- 

Moi., and FcnuENTATios. 

BRICK. Among the numerous 
branches of the general art of 
fashioning argillaceous earths into 
nsefiil forms, and afterwards har¬ 
dening them by the art of 

making bricks and tiles is by no 
xneat!S one of the least useful. 

Cenimon clay is scarcidy ever 
found in a state apjiro.iching to 
purity on the surface of th4' earth. 
It usuallv cutitaiiis a large propor¬ 
tion of silicious earth. Bergmaiin 
4*xanuned hevi-ral clays in the U4'igli- 
bo4;rhno<l oft psal, and inadi* bricks, 
which he baked with various de¬ 
grees of heat, ^uI^<•red ihein t<» cool, 
imnmr.;ed Uiem in Wiiti-i for u con- 
orderahh* tisne. and llu'ii expose<l 
them to tin: opeu air foi three 
3 4*ars. Tin V were formed of ela\ 
r\nd sand. The liardesl were those 
into tin* coTn]) 0 '<ition of winch a 
fourth part of s.iud had intiTed. 
Those which had been exposed for 
the I'hcrte.st time to the tire were 
uhnost totallv destroy4*d, and i-riim 
bleil down by the action id the air; 
Mich as had been nion* thoroughly 
InirM'd siitlered less damage; and 
in those which bad been formed of 
4!lav aloni*, and wi'fe half vitTifu.*d 
by the heat, no change whatever 
Wiifi produr4'd. 

On tlif! wholo he obserres. that 
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the proportion of sand to be u.scd 
to any clay, in making bricks, must 
be greater the more such clay is 
found to I'ontract iu burning ; hut 
that thcf best clays an; those wdiicli 
nei'd no sand. Bricks sitould bo 
W4‘ll burned ; but no vitritication is 
iiiTessivry, when they can bo n n- 
dert'd hard enough by the mere 
iictioii of the hi*at. Where avitre- 
oes crust might bi* deimied xiere.s- 
sary, he reccmiiiends tin* projt'ctiou 
of a 4hie i]uautity I'f salt into tbi* 
furnace, w hich w’ould produce the 
4*rtect ill the s.'une manner a-s ia 
seen in the fabrication of Uio 
English pottery calh'd stoiie-wari’. 

A kind oft bricks, calU'd fire-bricks, 
an* made from slate-cJay, which arc 
vt‘ry hard, h<*avy, uiid contain a 
large proportion of sand. These 
are chiefly uschI in the construction 
of furnaces for sti'ain-i'iigiin s, or 
other large works, and in Ini'iiig the 
ovens of gluss-hou* <*s, a* thev will 
staud any degree of heat, ludi'cd 
they should always be employed 
w'ln*n* fires of any intensity are 
required. 

BRICKS <rL()ATIN(;.j If op- 
pears tliat a species of brick, whe'h 
doated in watiT, was inadi* by the 
ancients. 

IIRIWSTONK. Sulphur in hard 
solid ina>s<«> \s so called. Sec Si i. 
I’M I U. 

BUiONlA AIJU is a plant 
vhuh h.iH ^olne ‘ atliarii** ptswers, 
and accordinplv v. as adimtied into 
the pharmacopu'i.i. It is found up¬ 
on an.iKsis to consist of sfircli, 
with a hitter priiic»i»le, M>lub'<- m 
water and altohol. soiin* gum, a 
vegeto .iniinal iw.iITjt, precipitalih* 
Uy infusion of galls, some wnoily 
fibre, a little sugar, and Miperuu- 
late and pliosphaU* of lime. 

BHtfCATBbbO. A calrureouji 
hfoTie or marble, romposi'tl of fr.ig- 
iiU'Uts of four colours, white, grey, 
y«*U»w', and rcul. 

BHON/K. A nu\ed metal, con¬ 
sisting chiefly of copper, uith a 
small proportion of tin, and soiiu*- 
times other metals, it is used for 
casting ht.itues, cannon, hells, and 
other articles, in all winch the pro« 
portious of tin* iugredieutM vary. 

When tin i.s melti’d with coppc’i;, 
it compose* the compound called 
broiuEc. lu thu metal the specilio 
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gravity i« alwaya greatar than 
would tic dCdnecd by computation 
from the quautitica and apocific 
gravitica of Ita component parta. 
'n>c‘ iiHca of thia hard, aonorooa, 
and diirabh* composition, in the 
febricatioii of cannon, Im'IIs, statnea, 
and other articles, are well known. 
Bronaes and bell-mrtala are not 
iiatutly made of copper and tin 
only, but have otlier admixtures, 
consisting of lead, zinc, or arsenic, 
according to the motives of profit, 
or other indiiceraents of the artist. 
Kut Uie attention of tlie philoso¬ 
pher is more particularly directed 
to the mixture of coppi-r and tin, 
on account of its being the. sub¬ 
stance of which the specuUiats of 
n*fle«ding telescopes .are made. See 
SPKeiM.r. M. The ancients made 
cutting instruments of this allov. 

-A dagger analyzed hv Mr. Hiulm 

i-onsisted of K3J copper, and Itii 
till. 

BROV/.ITK. Tliis mineral bus a 
rt'seiiihlaiici* in its lustre to bronze. 
Its specilie gra>ity is 3.‘J. it is com¬ 
posed of 

Silica , . , liil.o 

Al.igiiesia . . 

Ovule of iron 10.S 
W'sicr . . . OO.J 

lUU.U 

muiWN sr.vu, ou siimno- 

rAl.flTK, al-so c.iiled I'earl Spar, 
is I niuposed of 

C'.irhonuti'of li:o<* , . . *10.10 

i'arlioncte of .Alagni'sia . -14..HI 


Oxide ot iron .... 3.40 

Mangaiie.se.1.30 

Loss.1 .A't 

, 100.00 

BRl fT.A.oR »R1 (TNE.is anew 
vegetable alKaline. 'I he name of 


hrnrhif luvs been gneii from Mr. 
Briiei*, the .Ahys.Hinian travi-ller, 
having first made known the tree, 
the false .Angustura, or Hrurt ii anh- 
ntt riru^ ; from the bark <*f 
wliieh, the new lUkiiliiie substance 
is nhtiiiiii d. The iTVstals of brucine, 
when obtained by slow evaporation, 
are oldiqtit* prisms, the buses of 
winch are pnrallclogrsnis. When 
ilepusited from a saturated solution 
in iHiUiiig water by cooling, if is in 
bulky plates, somewhat siuul.ar to 
boracic acid in aupcuraucc. When 
iOi 


in this state, the watec may b* 
forced nut of it by compression. It 
is soluble in SOO times lU weight of 
Imiling water, and 8S0 times its 
weight of cold water. Its taste is 
exceedingly bitter and acrid, and 
continues long in the month. Uiven 
in doses of u few grains, it is poi. 
sonous, and acts upon animals in 
the same way as strychnine. It is 
not altered by exposure to air; 
it may be melted by beat at a little 
above 812°, without decomposition, 
and thus appears like wax. When 
exposed to a strong beat it is de¬ 
composed. It combines with the 
acids, and forms neutral and bi- 
salts. All these sails easily crys- 
talUze. 

i'he action of brucine on the ani¬ 
mal system is analogotui to that of 
strychnine, but compared with it, 
its force is not more than as I to 
12. It iiidiires violent attacks of 
fetaniLs ; it acts on the nerves witb- 
■ lUl attacking tile brain, nr injuring 
tlic inteUectual faculties. It re¬ 
quired tour ^.iins to kill a rabbit; 
.mil a dog having taki u Uin-e grains, 
•.uHcrcd sevi’Tely but overcame the 
poisou. It is suggested th.it the 
• ilcobolir extract of the Angostura 
hark mav be used with ndviiutagn 
111 place of the t xtract of tin* v oinica 
nut. It appears that this alkali is 
combined in the b.irk witli g.iUic 
acid ; the hark contains, hesides, a 
fatty matter, gum, a yellow colour¬ 
ing matter, sugar in very siiiali 
ipiaiitities, .and Iigne'ius fiiire. 

liRl N.Stt ICK tili KEN. This is 
an ammoniaco-muriat*' of copjicr, 
much u.scd fur papcr liangings, and 
on the continent in oil painting. 
See CiieeKB. 

ill iTKK. Hie oily iiiflaniinable 
part of milk, wliirh is prepared m 
many coiiiitncs us an article of 
food. The common mode of pre¬ 
serving It is by the adiiitiou of salt, 
which will keep it gomi a cousider- 
ahlu time, if in siitViricut quantity. 
Mr, E.itoii informs ns, in Ins Sur¬ 
vey of the Turki.vh Empire, that 
most of the butti-r used at Constan¬ 
tinople is brought from the Crimea 
and Kiihau, and tliat it is kept 
sweet, by melting it while fn-sh 
over a v ery slow fire, and romoving 
the scum as it rises, lie adds, Ibiit 
by metung butter ia the ’i'lutanuu 
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manner, and Uwn aalting H in mra, 
he kept It good and fine-taated for 
two years) and tlmt this melting, 
it carefully done, injures neither 
the tnste nor colour. Theimrd. too, 
Tecommeiids the Tartarian method. 
He directs the melting to be done 
on a water-bath, or at a heat nut 
exceeding 180° F.; and to be conti¬ 
nued till nil the caseous matter has 
subsided to the bottom, and the 
butter is transparent. It is then to 
Im< decanted, or strained through a 
cloth, aud cooled in a mixture of 
poniidfd ice aud salt, or at least in 
<m]d spring water, otherwise it will 
become lumpy by crystallizing, 
nnd likewise not resist the action of 
the air so well. Kept in a close 
▼essei, and in a cool place, it will 
thus remain six months or more, 
nearly as good as at first, particu¬ 
larly after the top is taken off. If 
iM-n'ten up with oiic-sixth of its 
weight of the cheesy inath-r when 
used, it will in some degree rtwem- 
lile tresh Imtter in appearance. 
Klie ta.ste of rancid butter, he adds, 
may be much corrected by melting 
and cooling in this manner. 

Hr. Anderson has rt-roiumeiided 
another mode r>i ciiriug butter, 
which is a,, lollows : 'fake one part 
of sugar, one of nitre, ami two of 
the best Kpanisli great salt, and mb 
them togi'tlier into a hue powder. 
This composition U to lie mixed 
thoroughly with tin- butter, us soi.n 
as it is coinpleti'ly freed from t!ie 
milk, in the proportion of one 
ounce to sixteen ; and the butter 
thus preinired is to he pressed tight 
into the vessel prepared for it, so 
as to leave no i acuities, lliis butter 
docs not taste well, till it has stood 
at least a fortnight; it then lias a 
rich marrowy Havoiir, tiiat no otliiT 
butter ever acquires ; and with pro¬ 
per care may he kept for ye.trs in 
this climate, or earned to the ICnst 
Indies, if packed so as not to melt. 


In th« ^terio* parta «f Afiriea, 
Mr. Pork informs us, Riere is a tre» 
mneh resembling the American oidt, 
producing a nut in appearance 
somewhat like an olive, ker¬ 
nel of this nut, by boiling in water, 
affords a kind of butter, which i« 
W'hiter, firmer, and of a richer Sa¬ 
vour, than any he ever tasted 
made from cows' milk, and will 
keep without salt tlie wboli* year. 
The natives call it lAco toutou, or 
tree butter. Large quantities of it 
ore made every seaaon. 

BUTTER Op ANTIMONY. See 
ANTinOKY. 

BUTTER OF CACAO. An oily 
concrete white matter, of a firmer 
coiisiatcucc Ilian suet, obtained from 
the cacao nut, of which chocolate is 
made. The method of separating it 
consists in bruising the cacao and 
lioiling it in wafer. Tlio greatei 
part of the superabundant aud eii- 
cumhined oil contained in the nut 
is by this mi'aiis liquefied, and rises 
to the surface, where it swims, and 
is left to congeal, that it may be 
the more easily taken off. It is 
generally mixed with small pieces 
ol the nut, from winch it mav ho 
purified, by keeping it in fusion 
without water in a pvettv deep 
vessid, until tiie several iiistters 
Imvi' arranged themselves accord¬ 
ing to their specific gravities. Bv 
this treHtinciit it becomes very pure 
and white. 

iintter of cacao is without smell, 
nnd has a very mild taste, when 
fresh; .and in all its general pro¬ 
perties and haliiludes, it resembles 
fit oils ; nneuig which it must there 
tore be clu.ssi*d. It is used as an 
ingredient in pomntum^, 

HI ITER <JF TIN. Kee Tl.s. 

HI KSOLITE. A massive iniiierat, 
in sliurt and somewhat stiff'Al.vments, 
of an olive-green colour, implaiiti-d 
perpeudicularly like moss, on lha 
surlHoe of certain stoues. 


c 


CABBAGE (Red) yields an ex- 
eeRent test to ascertain the pre 
•enec of acid* and alkalis. 8co 
BxAssiea. 

CACAO^HTTXb op) Set: Ckcao. 


CACHOLONG. A variety of 
quartz found in Greenland, Iceland, 
and the Pemie Islands. It is not 
fusible by the blow-pipe. Specific 
fTXvity M, 
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CADMirM, U • metal whinli 
)uui bwn diacovercd in Uie carbO' 
nate« nud ailicates of sine. 

It aiuy be procured by digesting 
the ore in munatic acid, by which 
a miaed muriate of zinc and cad¬ 
mium ia obtained, it ahouM be ova- 
poratatd to dryueaa, and re-dia- 
aolvcfd in water. If cadmium be 
preaent tlie aoliition aflbrda a bright 
yellow precipitate with aulphu- 
retted hydrogen, and upon innnera- 
ing into it a plate of zinc, metallic 
cadmium ia precipitated, which 
may be fhacd mto a button in the 
uaual w.ty. 

The phyaical propcvrtiea of cad¬ 
mium closely resemble those of 
tin ; its specific grarity is B.03. It 
fuses and volatilizes at a tempera^ 
ture a little below that required by- 
tin. Air docs not act upon it ez- 
rept when heated, when it forma 
an orange-coloured oxide, not to- 
latile and easily reducible. 

Oxide of cadmium readily dis¬ 
solves in acids, it is precipitated 
by potash in the state of a white 
hydrated oxide soluble in ammonia. 
Sulphuretted hydrogen forma a 
yellow precipitate, and zinc throws 
down metsllic esdmiuro. 

Cadmium unites yasily with most 
of the metals, wlieu heated slung 
with them out of contact of air. 
Ml.at of its alloys arc brittle and 
colourless. Ihst of copper and 
cadmium is white, with a slight 
tinge of yelloa-. Its texture ia 
composed of very fine plates. 
Tutly usually contains oxide of 
csdminni. 

fVKKKIN is obtained by adding 
niun.'.te of tin tu .m iut’usiun of 
uiirossti'd rolJVe, mid :ifterw«rUs 
deconipi'siiig tlie precipitate thus 
pruduei'd bv siilplmretteil bvdrii 
gen. On Hie surl.ire will In* found 
a liquor of a pis-uli.ir lutti r, whii-b 
will ucrasiiiii s gri-eii precipitate ill 
coiireiitrated solutions of iron. If 
this liquor be evaporated, a suh 
stance will he lelt hehimi. yellow, 
mill transpiireiit like liorii. nie 
solution is tin excellent test to us 
ci*rt.iin the presence of iron.* 

C AJ i;ri TOIL. 71ie volutUc oil 
obtained from the leaves of the ra- 
jeput tree. OiyeputB oiriciiiarunt, 
the melalenca leucadendmn of 
liunona. The tree which famishes 
lOT 


the eajeput oil is frequent im the 
mountains of Amboyna, and other 
Molucca islands. It is obtained by 
distillation from the dried leaves of 
the smaller of two varieties. It ia 
prepared in neat quantities, espe¬ 
cially in the Islaud of Banda, and 
sent to Holland in copper flasks. 
As it comes to us, it is <h a green 
colour, very limpid, lighter tbw 
water, of a strong oneli, resem¬ 
bling camphor, and a strong pun. 

f eat taste, Ulu' that of cardamons, 
t bams entirely away, without 
leaving any residuum, 'it ia often 
adnlteratcd with otlier essential 
oils, coloured with the resin of 
mil-foU. In the genuine oil, the 
green colour di-peuds on the pre¬ 
sence of copper; for when rectified 
it is colourless. 

CALAMINE, OK LAPI.S CALA- 
MINARIB, is a native carbonate of 
zinc, being the principal ore from 
which that metal is extracted. 

CA1.CAREOCS EARTH is tlie 
same as lime, of which there are 
various combinatians, as marble, 
limestone, marl, gy^um. Calca¬ 
reous eai^ exists ia .immense 
strata in many countries, and some 
immense ranges of mountains are 
compnscd of it. Vast quantities of 
marine shells, and the bones of 
animnls. are fimnd embedded in it. 

Three fiftlis of the surfaei' of the 
globe are envered l>v the sea, tfao 
average depth of which has bc-en 
••stiinati'd at from five to ten miles; 
but great changes have taken place 
ill the yelative positinu of the pre¬ 
sent continents with the ocean, 
«liicli, ill former ages, rolled its 
wavis over tiie summits of our 
highest mountains. 

f)f this, demonstrative proofs 
exist in nnr own island and in vs- 
rioi.s part.' of the world. The cal- 
can ons or lime stone mountains in 
Ilerliyshire, and Craven in York¬ 
shire, rise tip to the height of iiliout 
■liHIO f.-et above the present level ef 
the sea. They cmilaiu through 
their whole extent fosul remains of 
roophvtes, shell fish, and iiiarinu 
iiniii-..il.s, Imt more abiindautiy in 
some parts than in otiiers. 

I'articular species oci npy almost 
exclusively distinct beds, and in 
some situations the whole mass ap- 
pvars a compact congurics of thesfi 
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nKrice organic renaitta. la Derby- 
■bire the bed* of lime-stone are se¬ 
parated by different beds of a stone 
called toad-stone, varying in thirk 
ness from 50 to 150 feet, in whieh 
are no organic remains; but we 
meet with them again whenever 
■we come to the lime-stone cither 
idiOTC or below the toad-stone. 

The distinct characters which the 
separate beds in these mountains 
present, prove that they have not 
Leon brought there by any sudden 
inundation. They roust have re¬ 
mained for ages under the ocean 
prior to their elevation above its 
soriace- 

The mountains of the Pyrennees 
are covered in the highest part at 
Mont Perdu witlt ealeoreous rocks, 
containing impressions of marine 
animals; and i-vcn where the im- 

? >ressious arc not visible in the 
ime-stoue, it yields a fetid eadav<T- 
ous odour when dissolved in acids, 
owing, in all probability, to the 
animal matter it contains. Mont 
Perdu rises 10,.500 feet above the 
level of the sea; it is the highest 
situation ^in which any marine re¬ 
mains have been found in Europe. 
In tile Andes they have iH-eii ob¬ 
served hy liumboldt at the heiglit 
of 1-1,000 feet. 

In England, the ealrnreous moun¬ 
tains eoutajn no reuuiJus of rege 
tables ; but, in the thick beds of 
shale and grit-stone, lying upon 
them, are found various vegetalilc 
impressions, and above these n-gu 
lar beds of coal, with strata con 
taiuing sliells of fresh-wutiir iiiu.h- 
rles. In the earthy liiue-slMne of 
the upper strabv .-re soiiK-tiim-s 
fouud fossil Hat fish, witli itupri—- 
sions of Uie scales luid bout a quite 
distinct; and histly, in and under 
tile thick lu'ds of clay t-m-riiig 
chalk, ill the soutliem counties, 
the bones of the rhinoceros, the 
elephant and the miinimolh, an- 
not uncominonly discovered. 

Tlie sagacious naturalist Ciiv ier 
has esauiined tlicse hoiu-t from 
difli-renl parts of the Morid witii 
muidi attention, and has observed 
characteristic variations of struc 
tore, whith prove that they belong I 
to aiiimais nut now existing on oar 
gloiie: uur have many of the 
various zoophytes auU sheil-fish, I 


found in calcareous rocks, been 
discovered in our present seas. 

The_ fossil remains of animals not 
now in existence, entombed and 
preserved in solid rocks, present 
us witii vUirahl-' mouument.i of llin 
great changes vvliich uur planet bus 
uiidergiiiie in former ages, kl c 
are led to a period when toe waters 
of the ocean have covered the sum¬ 
mits of uur liighest mountaius, and 
are irresistibly compelled to admit 
one of two conelu-Hions, either that 
the sea has retired and sunk down 
below its funuer level; or some 
power, operating from beneath, has 
lifted up the islands aud continents, 
witii all their hills and inountains, 
from Ihv- watery abyss, to their 
present elevafiou above its surface. 

We are also led to infer that great 
revolutions have taken place at 
distant periods of time. Tile inun¬ 
dations W'hicli buried vegetables 
Olid quadrupeds in distinct separate 
strata, were subsequent to eatli 
other, and were hotii posterior to 
the fonuatjon of the hnie-stoue 
resting upon primary rork.s; for 
different organic remains are not 
found existing togv-tlier, except in 
those stony niassus which aic 
funned from tlie thhrit or fr.qi- 
ments of rucks 'and strat'x bnikeu 
down and again consolidated into 
immense iimsses and strata. 

f .M.C .SIMK, OH CAl-EAllEOl .S 
SPAU, is tin- carhoiuife of lime 
foriued into crystals. Tlie funus of 
the cryst.ils aioouut to some huii 
dreds. Tlie colours are grey, yel 
low, red, green, and soiiietilues 
blue, 'ibe .speeitic gr.ivity h, about 
‘2.7. It roiii-ists of 43.0 rarlmuic 
scid, and .'>0.4 lime. It may he 
dissolved in muriatic arid very 
easily, and it will eflervesce witii 
all acids. Some varieties art- pbus- 
ihoresrent <m hot eoals. It is 
omid in the veins of all rucks. 
Ifi-rhjshire produces a great va- 
rietv of very beautiful specimens 
of spar. 

tbVt.C EIION Y is a nuiieral which 
has been so naioed from C'.lcevhiu, 
a town in A.sia .Minor, where it was 
iiiicienily foiiiiil. There are a va 
riely of spi cies. Tlie common cij 
cevloiiy oci-urs of various colour, 
white, grey, blue, yellow, green, 
hrovvu. It consists of v ery pure silica 
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xiriUi a small a^itiim of water. It 
is inftisiblc. Spceific ijravity 2.(i. 
Very fiitti utaluctiticol spcriutuus of 
eulcodooy have been foutid in the 
mint'll in Comwa!!. Tbe snl>-Hpc- 
cit!» of calM'duiiy, heliotrope, cliry- 
soprase, pliunna, onyx, sard, and 
sardutiyx rnrueliau. 

O.VhC SINTKil is a stalartilicul 
carbonate of lime, wliitdi is usually 
formed by tlie watt r ouxmg tlirouf'h 
the roof of a earem or a biidge. 
nnien there is a superul.'undaiice of 
carlMiiiie acid in lime it is dissolt ed, 
but when part ot the e.irbouie aeid 
male its eseape, the lime is preei- 
fitated, and on the i;aterns forms 
the stalactites; and sometimes it 
drops to the hotto.ii of the eave or 
easeru, and forms itself into .ill 
manner of l•eautlfaI phantastic 
sliapes. The grotto of .\ntipnros, 
in one of the isl.tuds in the Gre¬ 
cian Arehipelugo, is a \ery famous 
iiistunee. The ealr siuter hangs 
usually ill pendulous couieal rods 
or tubes, raamelluted, massite. and 
in vuriou" sliapes. Its lustre is silky. 

t'Al.Gii.l.NTl M, au expression 
in i‘Un\, and means eupper.u>. 

t’.VLtnNATUl.N. The fixed re¬ 
sidues of surli matters ns have 
uiidergime eomhustiou are called 
eindvra in comiiiou huiguage, and 
eulees, or now more eomiiionly 
oxides, hy elieinists ; and the oper¬ 
ation, wlieu cotisidi reil with ri’gard 
to tliese residues, is tenueil ralci 
nation, lu this general way it has 
lalewise bi-eii applied to bodies nut 
really combustitile, but only dt - 
privr-d of some of their prnieipies 
by heat. TIhls we hear of tin- eal- 
eifiatioii of chalk, to convert it into 
lime, by driv lag otf its e.irlionic acid 
and water; of gy)>HUiii or plaster 
stone, of alum, of lior.ix, and other 
saline bodies, by which they an- 
•leprived of their water of crystal 
lix.itinu : of bones, which lose their 
volatile parts by this treatment; 
tyiid of various other tardies. 

CALl'll M. I'his is tin' metallic 
ba'.is of lime, und w.rs discovered 
bv Sir Hinnplirey l)av V, in tin* same 
riiauut r as barium already describ- 
eil. When gently heated it alisurhs 
oxygen Mid becomes oxide of cal¬ 
cium or lime. I.ime is found a na¬ 
tive united with i-.irbontr, sulpliu- 
ric, phosphoric, and fluoric acids. 
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it unites with sulphur, rblorinp, 
anodyne, and phosphorus, in diffis- 
rent proportions. Sec Limb. 

CALCULUS. See Biui:, and 
I'HiNAHY Calculi. 

C.ILOMBL, a submuriatc of mer¬ 
cury much used in medicine. 

CALORIC. As most of the ope- 
ratioiu of (nature and of experi¬ 
mental chemistry arc elTected by 
means of a change of temperature, 
a familiar acquaintauco with th« 
principal pbr'iiomcua of beat, be¬ 
sides being in itself most interest¬ 
ing, is necc.ssary to enable to pro¬ 
secute philusuplrical inquiry, jibis 
subject, as usually treated by che- 
mii^ writers, is extremely obscurs 
and dUiicuit of comprehension ; we 
have endeavoured to simplify it as 
much as possible in the following 
article, originally intended as a part 
of an elementary treatise on che¬ 
mistry. Tbe word htat has a two¬ 
fold signification. First, it meano 
that seiuiation which w«' experience 
when we say a thing is hot. For 
instance, if 1 touch a ti-a-pot, with 
hot water in it, I say, I fei-l heat. 
U 1 put my baud near the ftr<' 1 
feel neat. The word heat also 
means, that substance or property 
of iKidies which occasions this sen¬ 
sation. Thus we say, there is heat 
in the water in the tea-pot, aud 
there is heat in the fire, it is with 
heat, used in tliis lost sense, that 
we are now concerned. it has 
often lieen denominated raloric^ by 
way of distinction from the sensa¬ 
tion it produces. 

Fbilosopliers have found cousi- 
deruble difficulty in determiumg 
what was the cause of cahiric. 
Some have imagined that it was not 
a distinct sulistance, but was only 
occasioned by a certain motion nC 
the particle.<i of bodies; and a.s 
sound lias no distinct existence in¬ 
dependent of the motion of Iwdies 
which I'XciU' the sensation on our 
nerves, so also they supposed heat 
was not an independent substance, 
but arose from the motion of the 
component partich-s of Imdies. In 
this opinion Uiey were fortified by 
observing, tliat when heat was pro¬ 
duced, as in lioiling water, there 
wa.s a uiotiou of the particles, and 
also that fnetion, h.vmmeriug, fer¬ 
mentation, aud internal chauscs of 
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tlio particles of bodies produced 
beat. I'hc more general opinion :it 
present U, that heat is a separate 
and distinct substance, of extreme¬ 
ly minute particles, diflhsed in dif¬ 
ferent proportions, and in different 
modifications throughout the other 
bodies in nature; and there are 
ninny experiments and facts which 
render tiiis opinion very highly 
probable. 

If a blacksmith wish to strike a 
light, or to make a fire, he has only 
to take a piece of iron, and hammer 
it on his anvil, and it soon becomes 
red-hot. The hammering, it is sup- 

osed, forces out the particles of 

eat, whicii liad fonuerfy been iu a 
dormant state in the iron. Tbi.s is 
rendered the more probable from 
the circumstance that iron so treat¬ 
ed cannot be heated in this maimer 
a second time, but if it be heated 
again in tbe fire it acquires ttie pro¬ 
perties of giving out iieat on behig 
hamuiered as before. Klastir sti’el 
which has the propi-rty of rei'oier- 
ing its form on being bi-nt or struck, 
will uot produce iieut by liainnier- 
ing. lloiiinii r<-(i iron becomes 
more solid, or ha.s greater specific 
gravity than it bad before. 

Common air, if soililruly ron- 
dmsctJ, gl' i'S oat sojficji nt ht'at to 
tight tiinlir. —A syringe for this 
purpose is in common use iu France, 
and is also known in tlii.s country. 
The particles of fire are supposed 
to i<e forced out by tlie conipressioii 
in tlie same inatiuer as water is 
forced out by tbe compression of a 
sponge. 

I'rirtion ii ill protior* hrat _Tlie 

savage ludi,iiis niaki: >• fire by rub 
biug two pieces of dry wood toge 
ther. A fire is sometimes produce d 
in a forest by one br.inrh rubbing 
into another liy the motiou pro 
dticed by the wind. The axle-trees 
of carriages are often set on fire by 
tbe friction : similar accidents may 
occur in other machines if care be 
not taken to apply prrease nr other 
substances to dimmish the friction. 

Ptrrusfion wilt produrr twat .— 
Two hard stones struck against one 
another give out imarks. A knife 
or even a piece of glass held to a 
grindstone in motiou win do tbe 
same. INro swords striking against 
each otlier give out sparks. Fire 


is seen given out from the percus¬ 
sion of the horses* shoes on the 
stones of tlie street. A flint and 

S iece of steel is commonly used to 
ght tmder. Ill the lock of a gun 
we see the same means employed. 
So great is the beat produced by 
tliese means, that if the sparks 
which arise from the percussion of 
Hint and steel lie received on a 
piece of white papiT, and examined 
by a microscope, it will bo seen, 
that pieces ot the iron have been 
struck off and melted the heat, 
as tlie particles will be found to be 
of a round shape. 

H’hinfri r two bodies are mired 
together, and they untfc oiuf orrupf 
iesx spare than they dUi, then heat 
is git CM out. —Mi'asure very exactly 
some siilpliuric acut and also an 
eipial quantity of water, and mix 
the two together : it will be SiHUi 
by measurement, that they occupy 
less room when united. Hy mixing 
the two togi ther, great beat is 
produced considerably aliove boiling 
point, in tliis expenmeut the par¬ 
ticles of the bodies mixed press 
elosely together, and some of the 
particles of heat are fontial out. 
In dissolving iron, xinr, copper, 
tin, or any other metal in an acid, 
tlie specific gravity being mcreased, 
heat is forced out, and becomes 
V ery stuisiblo to the touch, or to th* 
themiomet<-r. 

Take a piece of quick lime and 
put it on a plate, and pour on it a 
little water, and prodiginut beat 
will be fell. If the lime be weighed 
liefore tlie opt-r-ilion, and also 
afterwards, it u ill be found tliat its 
u’eiglit is increased. Tills arises 
from the water entering into a solid 
state in cotiibiiiatiuii with the lime, 
and it is in the art of UTomiiig 
solid, that the water gives out this 
beat, f/uick lime is carried from 
one part to another by sea or by 
land carriage, in preference to 
slaked lime, as tlie weight is neatly 
increased l»y tiie water, which in 
the operation of sl.xking enters into 
coinliinatioti with it. Miould a 
storm arise at sea, and the ship 
spring a leak, so Uiat Uie water in 
any coiisideralile quantity gut ac¬ 
cess to the lime, sufficient heat 
would be produced to set the ship 
on lire, and this has firoquantly 
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happenod. A rery heavy torrent 
of rain may render it neceRsury to 
empty out the time from a waggou 
to avoid it* being burnt. 

'ntere im aetriking example of tbe 
beat given out by bodiea becoming 
oolid, in tbe cbnrniug of milk into 
butter. At the time tbe butter hi 
formed great heat ia felt. 

When the purtirleg of vapour 
unite and are congealed in tlic at- 
moapbere, and full in tbe form of 
aBow, they give out boat, wbicb it 
Tiiry aeinubiy felt at tuch tiuiel. 
At Ik idiot which are condentod lote 
part of tbeir heat, to alto, at the 
re>erte of tliit, we tee that when 
beat it roniniuuicated to btHliet 
their purtirle* remove further 
aaunder, and they iK'Cupy moie 
room, i’lit a long ueeked bottle, 
nearly filled with wuter, into a tea- 
knttle or taueepan on tbe fire, and 
the water in the bottle, as it br- 
comt't lieated, will rite higlior up 
within tin' neck of the bottle. 

The rite of mercury in tlie ther¬ 
mometer, by tbe meant of beat, 
aliewa this fact. 

A* heat is forced from bodies, and 
the sensible temperutur.- is Uicreby 
iiM-reasetl when the particles are 
condensed or brought closer logo 
ther; so alto tlie roerte of tliis 
takes place, th.’it when the parti 
cles ar<> made to remove further 
from each oUier beat i.s absorbed, 
and its ti-ntible indication on tlie 
tbermometer it diminitlied. Thus, 
if a tbermomi-ter be ptit into tin- 
receiver of an air-pump, and tbe 
air be extracted, it will be seen, 
after a few strokes of the pump, 
that tlie tiwrcury in the tlieriiio- 
meter bat sunk, and it will con- 
tiniir to do to ns the air it raon- 
and more exiracti-d. It it evident 
that when the part of the air is 
withdrawn by the airptmip, the 
partielet reiiiainiiig in the receiver, 
atill ocenpyuig the same space, th.it 
is, still filling the reeeiver, must he 
ftirther roimwed from e.icli iithiT. 
and on the tupposition then, tiiut 
beat w material, there is mure room 
tor its particles to arrange tbem- 
telves aiiiuiigst tbe partielet of air. 

In the tame manner it it fotiiid, 
that on ascending into the air in a 
balloon, that at the tiuue time that 
the air becomes thinner from ita 
III 


elasticity and having fewer strata 
above it to press it down, that it 
also becomes colder. This etTcct is 
in like manner experienced on 
ascending mountains, and os the 
mercury in tbe barometer falls 
and indicates tbe diminished pres¬ 
sure, so also tbe descent of tbe 
mercury in the thermometer indi¬ 
cates the diminished heat. 

Tlie following extract from tbe 
writings of Sir H. Davy, will con¬ 
vey the ideas of that great cheinist 
on beat, and they arc corroborated 
by Sir R. Phillips, who bos ablf dis* 
cussed this saUect in his Tw'clve 
Essays on tlie Proximate Causes of 
the Material Phenomena of the 
I'niverse. 

“ Calorific repulsion has been 
accouiiU'd fur by supposing a subtile 
fluid capable of combining with 
bodies, and of separating their 
parts from each other, which has 
been named the uuitlt r of htut, or 
caloric. 

*' Many of the phenomena admit 
of a happy explanatiuii on tliis 
idea, such as the cold produced 
during tlie conversion of solids into 
fluids or gases, and the increase of 
temperature couiiected with the 
condciisatiou of g.^-ses and fluid-*. 

“ But there are vUier facts which 
are not so easily reconciled Co tbe 
opinion. Such are tin- prodttrtiim 
of heat by friction and percussion ; 
and some of the chemieal rtiaiiges 
which have been ju.st n ferred to.’* 
These are the violent heat prodtieed 
ill the explosion of gunpowdi-r, 
where a large ijuaiitity of aeriform 
matter is disengaged : and the fire 
which appi'iirs iu the dccoropositimi 
of the eiiclduriiie gas, or piotoxide 
of chlorine, thongli the resulting 
gases occiip) a.great«-r volutin*. 

“ When the ti uip<*rature of hodiei 
is raised by fnetion, there s»*ems to 
be no dimunition of their capacities, 
using the word in its common -■•t-iise; 
and iu many chemn-al changes, 
connected with an increase of tem¬ 
perature, there app< ars to be like¬ 
wise an increase of capac'ty. A 
piece of iron made red-hot by ham¬ 
mering cannot be strongly heated a 
second time by the sann* means, 
unless it has l«*en previously intro¬ 
duced into a fin*. This fact has 
been explained by supposing that 
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the fluid of he«t hfM been prosurd 
* out of it, by the percuntiion, which 
is Tcrovorrd in the tiro; but tlii« it* 
n very rude mechanical idea: the 
r^rrungcmentii of itn parb« are alb’r- 
<mI hv haTnm«*rinp in this way, and 
it i« nuidcn'd hrirtlc. By a nuider- 
ate degree of friction, as would np. 
pear frmu RiimfordV experimentj*, 
the same piece of metiil may l)i» 
Icept hot for any length of tiTiie; ao 
th.*.! if heat he pressed out, the 
quantity must be inexhatiatible. 
When any body i» cooled, it occu¬ 
pies a sinullcr volume than bt'fore; 
It is e^ id«*J!t tleTefore that its parts 
must ha^e approached to each 
other; when tht; body is expanded 
by heat, It is evident that 

partM iinist havt* separated from 
’<’ach other. l*ho iintnediate cause 
of the phenomena of heat, is 

motion, and the laws of- its com- 
'luunication are precisely the snnie 
5is the !«ws of thi' rommnniration 
of wjotiun.’* *• Since all matter 
may h<' made to fill a smaller vo 
liime by c»»ollng, it is evident that 
llie particles of matter must have 
•pace between them; and since 
every body cun communicate th<j 
power of expansion to a body of a 
lower tempeniture, that is, ran gin* 
an expansive motion to its particles, 
is a probable inference that its 
own purticles are posses'ied of nio- 
tiem ; bur as there is no change in th<* 
position of its parts us long as its 
temperature Is uniform, the inottoii, 
if it I'Xist, inert hi* a vibratory or ; 
niidulafory motion, or a motion of j 
the parti<*leH round Uieir axes, or I 
a motion of particles round each 
OthlT. 

'* It seems possible *0 account for 
all the plieiiomenu of heat, if it be 
Mtpposed that in solids the parti- 
rh‘s are in a I'onstant stati' of \i- 
hratory motion, the particles of tin* 
hottest bodies moving with the 
gn*at<*st velo'*tty, and trough the 
greatest space ; th.at in liquids and 
elastic ^uids, besides the lihrotory 
motion, w'liieh must Iw conceived 
greatest in the last, the partich's 
have a motion roinid their own 
axes, with dill’erenf velocities, the 
particles of elastic fluids moving 
Mifh the great«*st quickness; and 
that in ethereal substaneei, the j 
pf^nirb's move round their own I 
il'i 


axes, and tepmte fVnm each other, 
l)enf*tTating lu right lin«*a through 
space. Temperaturo may bo con- 
Cf'ived to depend upon &a Tetocl- 
ties of the vibrations; increase of 
capacity on the motion btdng per^ 
formed in greater space ; and the 
diminution of temptTatuit.*, during 
the conversion of solids into fluids 
or g<ises, may be explained on thu 
idea of the loss of vibratory motion, 
ill eonsequtmee of the revolution of 
partirh'S itfuud tlicir axes, at tha 
moment when the bo<!y becomes 
liquid or aeriform ; or from the lo^s 
of rapiditv of vibration, in oouse- 
Queuce of the motion nf the particles 
through gnsiter space. 

“ If a specific fluid of heat be 
admitted it must 1h* supposed liable 
to most of the afl'ertions which tho 
particles of common matter are as 
smned to possess, to account for 
the phenomtuui ; stirh as losing its 
: mutioii when combining wdth bodies, 
producing motion when fnmsmitli'd 
inmi one body to another, and 
gaming proiectile luotiou when 
passing into fret* spni'c; so that 
many hypotheses must 1 h* adopted 
to fu'couiit for Its ngeucy, whk*h 
renders this tiew of the subject less 
simple than the other. Very deli- 
rate expt'rinuMits have hi'eu made*, 
which sliew that bodies, wht*n 
heated, do not iiicreaao in weight, 
'rhls, as fitr as it gcK'S, is an evi. 
denre against a subtile elastic fluid, 
prmlucing thcr calorific expansion ; 
nut it cannot Ik* considered as de- 
CL‘'ive, on account of the imperfec¬ 
tion of our mstrumi'nts. .V cubical 
inch of tuflamtiiabh* air requires .a 
good bahince to ascertain th^t it 
Inis any sensible weight, and a 
siibstanri* In’oriiig the same relatkiii 
to this, that this bears to pl.itinuni, 
could not perhaps he weighed by 
anv method in our possessioJi.'* 

Heat and light are so iiitirnatelv 
combiued, and so gi'iterally found 
iiiittefl in one and the s iitie plieuo- 
menrui, that we freqinuitly as-'o* 
eiate them together with oiir ideas. 

Jt is easy, howe\<*r, to c<ire <'i\o 
heat lui separati* from light, 'nius 
water in a ♦iM-pot occasions tluf 
sfuisatioii of heat, but no light is 
€*raitte«!. Jf I witSidraw the peker 
from the Are, tiie one cud muy In* 
red but| and there light and Uu«^t 



C A L~C A h 


iirr ; b«t tUr* otYu^r rnd 

I hold If! n»y hand rf.raTnii- 
Tih'atf'A the :«(niiatinn of but 

without 8tiy h|sht a companviiifr it. 

It M how<»v<»r, oxtn'inely'proba¬ 
ble that the h bihtnre which occa- 
sioiiN Uie aeiiHation of heat, oiid 
that wtiich orcoKtoTit* the uvuHMiou 
of lifTht arc' but otie and thi* sain«\ 
aa lh**y h iv<* no waiiy properties! in 
rommon, and arc* (toveriic^d by the 
Bume lawH. 

JM rnmnmiiicntffl from a 
Ittminoun iKidy in all cliroctiutui^ 
and uT'o i*< licoit. 

Fill it tea pot nitli hot water and 
hold it out in OfU- hand, we may 
phu e the otiier hand above the 
tea pot at a little di-vlafua*, or on 
either .Mtde of it, <sr lu*iow it. and m 
all thi'He idiiiation^ a .•lennatioii of 
heat will Im* exiMTietirrd. Now thin 
•eiuiatioii he eanM*d hy the 

particles of heat reaehinft the baud. | 
and not hy tin* partirlen of air, for 
'when the hand wa* held in a hori- 
ZQUtnl direflion, or below the tea- 
pot» the air in eontaet with it, on 
tuunj; hi ated. wotild aarend up- 
w;ydft from it* heeoming lijthter. 
Heat alsto In* eonimunieated 

through ii vaeuuiu, though not »«o 
readily an thro«j;h the air. llie 
name experiirenh! may he 
taiiH'd hy holding out« hot polc'r. 

It i-' weM known that if a candle 
be held before n ci.iiCiive mirror, 
it,H rays will la* eoiicentrated to a 
point ralh'd the foem*. No>e par 
tides of ralonc. will he retlt*ct«*d 
ami ronrmitrati'd in eVaetlx the 
^anl<' manner, 'that the heat ot a 
eominon tire wdl he leH.^ded is 
fa.nih.ir tn evei*y one. and ih MM*n 
in the relleclors of t.nned iron, to 
^ucn^^^•* the eflect ol ti e lire in 
roasting meat, or for other .'uliiiary 
purposes. Hut dark, caloric, as the 
Iieat proceeding from n \essel 
hlled with h<i( v'uter, may aUo he 
redeett'd in the saiin* manner as 
light, and by means of a concave 
mirror m ly W roncentrat<*d to a 
focus, which focus is prc'fi.sely at 
the same point to which tin* my 
from a luminous body would he 
conreniTatrd, Tlii.s shews us that 
tb(* ealorifu' emanation of tbe par¬ 
ticles of lieat, uidtke tlic angle of 
reflection ia)u«d to tho angle of 
iticidfiare. 
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As there arc certain surfaces 
which rellcct light better than 
others, so also i<ithe cast* with the 
reflection from heat, which is much 
kM*trer reflected from puliAhed iiie> 
tallic mirrors, than from mirrors 
ma<h* of glass. 

'Ilte Jn*st mi thod of reiidi'^riug the 
reflirtioii of heat sensible, is to 
employ two inetalJic inirrorH, and 
so pJacc'd that a warm body, for in* 
stan«‘«', a ho * y of boiling water, may 
he in th * focus of one of the mir 
r«r.>, and Uiai the caloriflc particle 
transmitted to this mirror may be 
■ reflected to th<* other mirror, and if 
a therniomet«*r he placed in its 
fo<*UH it will be sensibly affected 
hy tlie leeut, and will rise : if part 
of till* surface of tlic mirrors bo 
covered witli rhdh so that tlieru 
may be less r<*flectioii from it, the 
therinometf*r wdil not rise so much, 
and the dilTcreiice w'ill be exactly 
in proportion to the quantity of thu 
surface of the mirror which is thus 
covered. Thus, if one half of oneuf 
the mirrors be covered, heat w*Ul 
be reflected only from the other 
half, and the ihermoinetCT will rise 
onlv half a.*: much us if there were 
uo part co\en‘d, if three-fourths be 
covered the heat will lui reflected 
from only the fourth part left unco* 
vered^ and Uu* tJiermomcter will 
rise only one foiirtii as much. 

Jit tiio s;tiuc manner as the rays 
of light are <lispers!‘d hy a cpnvex 
mirror, so also are the rays of beat. 

It IS a very remarkable fact, that 
if a piece 4>f u*t* lie pl.a‘ed at the 
focus of one of the two mirrors, 
insteaii of the bottle* of hot w'uter, 
as in tU(* last experimenU, and a 
thennomoU^r in the like mann<*r be 
placetl at tht* fo<*tis of tin* otlu'r 
mirror, ihe^thermimietcr will he 
ufl'eeted, ana w ill sink in the same 
manner as it. rose before. Also if 
part of one of the mirrors In* cov er- 
ed with cloth, such as would pre¬ 
vent its rc'flectiug heat in tbe last 
experinieut. tin* tlu*rmom(*ter will 
not Ik* depressed so much, and only 
hi proportion to the part <»f tbe sur¬ 
face left uncovered. This remark¬ 
able phenomenon of w'hat appears 
to be a n*|]<H'tiou to a focus oi cold 
particles was observed as early as 
the sixteenth century, for it is no* 
ticed m ** Ma^ia MatHrfUls ,'' pub- 
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in 1900, by Porta, anoblemou 
of Napira. 

Prom thia c>xppriiiu>nt aome have 
born inrlinrd to anppoar that there 
were friKorific particlra, in the 
8<tmo manner na it ia auppoard that 
there are ealorifio particU-a; but 
the iiboTC phenomenon may be i-x- 
plained irithont any aueli anppoai- 
tion, and there are a variety of 
facta to prove its ineorrerturaa, and 
to shew that no subatance in tui- 
tnre with which we are nrquaintrd 
ia abaohitely cold, but only rrhi- 
tirrly ao, that, ia, when placed iii-ar 
a body which‘haa more heat th.-in 
itself, but that the aamr body which 
in one case will be called cold, will, 
when brought near a body poaseaa- 
ing leaa, Im comparatively warm, 
and will increase Ha temperature. 
Pot example, a piece of melting 
ice will !«• justly said to bo coU^ 
as being colder than our bands, or 
perhaps the surrounding air, Itut 
let ua suppose that in the time of 
very hard frost, the thermometer 
in a chamber indicates a tempi'ra- 
tnre of of Fahrenheit, if a piece 
of melting ice, of which the tempera¬ 
ture ia always .’It’^exactly, be brought 
into thia rhamlu'r near the thermo¬ 
meter, the i< c heing wamie.r tliau 
the air will give out beat, and the 
tbermoiDi-ter will riae. 

If a piece of iron he lield a very 
short while in the fire, it will imme¬ 
diately liecome hot, and if with¬ 
drawn it will tlien disperse or 
radiate htvit alt round it, hot that 
bear although sensible to tlio touch 
w’ill not be visible to the eye. If 
the iron be lL.ept a little longer in 
tlie fire it will becon.e botiei, will 
cm being withdruwn .-.idiate more 
heat, but still iiiiisible. U the iron 
be kept a considerable.while in ilie 
fire it will Itself setjuire u red co- 
I'lUr, and when withdrawn it will 
disperse a greater degree of beat 
than before, and w ill enable us to 
see, and If we consider heat and 
light a.a modifications of the same 
substance, we may say that the 
beat is now luminous. If the irem 
be made still hotter than this, it 
will when withdrawn give out more 
light and heat. 

If a piece of hot iron be put in 
a dark place we obserre tut it 
giTM out more boot «t 6au and , 
IM 


gradual^ less and Ics*, and Uiat a’ 
it diminishes in tboheat it givra out> 
it also in tlie same proporlion be 
comes lt>aa and leas viaible, until at 
licit it gives out beat only, find it 
has become inv isible to onr eyes. 

lu these experiments are we to 
say tliat the iron gives out two 
kiiidr. of rays, caliirific and luminous, 
aud that the luminous r:iys are not 
emitted but when the iron is b<-- 
youd a cerluiu degree of tempera¬ 
ture, and that gradually a greater 
and greater quantity is emitted us 
the ti-iupi-r.iturc is increased ; or 
is it more natural to suppure that 
the rays which occasion lie.tt aud 
visioii ase the same, aud that the 
reason why we see from the rays 
when the iron is very hot, and do 
not see at other times, depends on 
the construction of our eyes. May 
We not suppoHi- that Uiere arc ani¬ 
mals whose eyes would receive 
light ns well as heat, from the iron, 
wliilst it excited uo arnsatiou in IM 
but heat only. 

iiome light way he thrown upon 
this sulgei-t from the exprriraenu 
of lie l-aroche, on the passage of 
calorir through gVass. He found 
that when a piece of glass is held 
near a body wliirli is of a very low 
temperaturo, that very little heat 
was Urunsmitted through it; hut if a 
body of a higher tempi-rature be 
einplo>i-d, that iiuicli mure heat ia 
tr.iusmitted tlirnugli the glass tlian 
the dificrence of temperature would 
lead us to expert; and that if a 
body of a higher temperature still 
be used, the quantity of beat trans- 
mitl(-d still iucreast's with an aiig- 
ineiiti'd progression, and so on ron- 
tiuonlly, iititil a iKidy <if such a de¬ 
gree of heat as to be luminous lie 
employed, and evi-n then tbt' heat 
transmitted increases in its pro¬ 
porlion as the light becomes more 
vivid. Thus, if a body at (I00<» 
transmit as much heat through ghisa 
as to raise the tliermometer a cer¬ 
tain niimiM-r of degrees above what 
it w'as raised to, hy the transmitted 
bent of a body at fiOOf, the trans¬ 
mitted beat of a body at (Wti® will 
raisi- tfau thermometer more than 
double that number of dc:grees and 
the tranaittitted heat of a body at 
loooo will raise the thermometer 
aiucl) nipru than the dUTetciice bm- 
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tvccn ttic hriglitK tn whkti It -was 
raiiictl by the Imdy 800° nhore that 
by the body at 

May there not then beitn analogy 
between our eyeH and the gluas 
employed in theae nperimeiila. 
The glua* ia little perrioiia to heat 
I'runi a body at a low temperature, 
but goea on beeoiningprogreaairely 
more tmd more perrion* to the 
heat at a high teanperiirnre, an that 
when the body ia at a very high 
temperature, ao aa to be lumiooua, 
there U very little of the heat which 
proreeds from it to the gbiiu which 
la not allowed to piiaa through it, 
and HO iu like matiner the radiating 
heat, priwi-edmg from a body of a 
low tempi!rature, may not be »o re¬ 
fracted I»y our eyes as to form on 
the. retina an image to excite in the 
optic nerve a aeiiHatiun of aight, 
but it may be ko refracted when it 
comeH from a body of high tempe¬ 
rature giving out abundance of 
heat. If IhU be flie raae. tlien 
light iiud heat are the aame aiib- 
Htanoe, light being radiating beat 
coining from a aottree aulRciently 
warm to become Hcnaible to our 
ejeH. 

Tliere are evidently great diffirnl- 
tiea attending tin* Hiihji et, which it 
may be hoped tlie further inreHti. 
gatiuii of philoHopher* will remove. 
A.h we find bndie.H giving out low 
ilegrei’H of heat without giving any 
light, HO alHo there are bodies 
whicii give out a conHiderabIc share 
of light without heat. Thus the 
moon's rays have never, by any 
means yet employed, been made 
to indicatu the smallest degree of 
heat. 

All we can say with certainty is, 
that wherever tlieri- is much heat, 
there IS light iihin; and where 
there is much light, there is also 
heat; that the two are thus blended 
togetlie.r, possesH many similar 
properties, and that there are many 
profiahilities to li^ad ns to suppose 
tliat tliey are only dilTerent modifi- 
eatiouH of the same substance. 

ty t/ie propogotlon of hrnf.-~ 
Heat u communicated from one 
loidy to another with a rapidity in 
proportion tq the difference of tent- 
nerjiture In'twecn them. Potir Imil- 
lug water into a basin, and plunge 
u ihermonicter into the basin. 


and learo it there, «Bd oliscrre how 
many degrees it sinks the first five 
minutes, and how many the second 
five minutes, and so on. It will be 
seen tliat the temperature dimi¬ 
nishes very rapidly at first; or, in 
other words, heat is given out rery 
rapidly from the water to the snr. 
rounding bodies, and tbe tliermo- 
metiw sinks a smaller number of 
degrees the second five minutes, 
and a smaller number of degrees still 
the third five minutes, and, in short, 
that less and less hi-at is given out 
in proportion as the temperature 
of tee water approaches that of tee 
room. It is not so easy to measure 
the degrees of heat ^iven out by 
iron as it cools, but it the student 
holds his hand near hot iron, from 
time to time, be will be satisfied 
teat it gives out most at first, and 
less and less rapidly as it ap¬ 
proaches tec temperature of tho 
surrounding bodies; following m. 
this respect tee same law as 
water. 

Newton was the first who made 
this ohservatiou respecting tee 
eon m nmication of heat from ono 
body to another. it was his 
opinion, teat when two bodies were 
in contact they must every iustant 
mutnaily connauntcate (juantities of 
heat in exact proportion to what 
each of them possessed. This 
opinion he established by a number 
of experimeuts on bodies where 
tee ditfiuvnce of temperature of 
tW'O of teem did not cxeoi'd Sl'dO, 
or teat of boiling water, and in 
such cases tee rule is correct, or 
rather tee error is so small as not 
to bi’ perceived. Later experi¬ 
ments, on bodies whieU bod a much 
greater difference of temperature 
than ma". have incontestably ?heavi, 
that Newton's rule was only an 
approximation to trute, and that 
when a body ia made raurh warmer 
than aliove tee air, or any 

neigbbonring body, it gives out a 
degree of heat to tin* air, or to 
such body in contact with it, much 
beyond tbe simple proportion 
stated. Thus, if a body gives out a 
certain degree of heat at if 

it be raUiHi to 3fMd it will give ont 
so much more, but if it Ih* raised to 
4»0O tee diflferenoe Iietwoen what 
it now giv«« oot, lUid what it gave 
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o\il nt 300^, Mrtll bo mnob RToatrr 
tbaii tht» t^iCTvroiuM' botwoni vUut 
Mi.H givrn out nt 3«P, Msd 1h«t 
gix'U out at UrH>o: again, if Iho 
bcMiy b»' raisi'd to 3tW^, tlio in* 
«TiNiao of what it givoa out will bo 
gronler 

M'lu’u boat iscroiumunicatod from 
we aolid l>o(*y to HiiotlK*r, it in Aral 
eouveyed to the nearewt particles, 
ati»l from them to thoa** iK'yoiid 
them, ami from thc»H« au^aiu hi thorn* 
7min; distant, and no oiu Thus, if 
the end of a poker be put into tli<* 
Are it i^i made red luit, and the 
heat is tniismitti'd from oni* part 
of the pokt r to tin* otluT till it ar- 
n^fs at the farther end. \n tiie 
|iokt‘r whirh is warmed iti ti in \\av 
is ;ili the while piviiiji out lie it to 
the surnmiiding air, the emi le¬ 
mon* fn>m the fnv enii iieM'i* arrive 
at the heat of that whieh is in the 
Are, hut it >vi1t heroine v«*ry W’arm 
if allov.'ed time. In fluids when 
X»UTti»‘U*s are heated tliey expand, 
and rjNing upwards they pi\e our 
part of rheir h€*iit, as they prtas, to 
the partk-le.i with which thi*vroiiie 
in conb'rt, and this is UKiially the 
way by which flui<ls are h«*ated. 

lu fiuhfs heat iiuiy h<* commtiiii 
<*ated downwards, from a part 
which is warmed to tluit imme¬ 
diately nt'Xt it, and ho <m,but this 
rocesH in exceedingly slow. Ah 
eat expands all bodies Use li«*aCed 
Jluids HwituH at the top, and the 
progrf*Hs downwards goes ou ho 
slowly, that whilst that on tin* 
surface is extreiiu'ly WMrm tliut 
Im'Iow ma> he v«'ry I'old. Kill a wide 
mouthed bottle with m'uUt, and put 
a red hot poker intoUn* neck of it, 
whilst the wj.ter there niadu bod¬ 
ing hot, the feii.peratiire heiow ks 
KCarrely aftected. Hence tl.e surface 
of a prml is often felt w*arm iu sum- 
mer whilst the deeper water is A lt 
cold on wtilkiug into it; whilst the 
surface of the ocean iu the torrid 
xone M raised to a warm teuipera- 
ture by the sun, the thermometer 
let lower down will ascertain that 
the h«*at is far less at a great ; 
depth. 

VV ben heat is commitnicated to a ; 
Auiii from l>elow, uh iu the cairn of 
W'ati-r ill a kettle on tht* Are, the 
particles which are heated becoming 
of less speciAc grarity thau tkuiae . 

Jib 


shore then), arc farced up to tliu 
surface, and iu their progr<*aM give 
out part of tlieir beat to Uie fluid. 
Mild ou arriving ut Uu* tofi they 
flout there; and other portion of 
tiu* fluid now receiving the heat 
also ns(*s upwards, and IhuH the 
whole fluid iu tiie lessel becomes 
of au equul heat. 

When the weatl»er becomes cold, 
the water floating on the surface is 
ut Arst warun r than the iiiciinibeut 
uir, and it llurefore gives out part 
of its heat tn the Ntratum of i ir iu 
confuet with if, and as It thereby ou 
loHiug pure of its heat h< rom(*H 
di-iiher ihau the w.iti r lu’low it, 
it Hiuk*< to the l.ottoiu, and a fresli 
I hud> of v\.iter ioiiies ill coiitart with 
the air,it thi* surface. Thi.iMirf.icc 
imp.irliiis' he.‘.t to the air tioids 
to ic.odeiutc fur m)uu; time the 
se>erit> of the told, ;iH diflereiit 
(}UuiituieH of the r Miciessiiely 
give out of their he.it to the sir, 
the wholi; hod> of w.iti’r in u pond 
or lake will necesHarily at la.st ar¬ 
rive at the same tempenitiite. Ilic 
epemtiuu goe*f oil uiitil the fernperU' 
tuiehe hiwi-red to a:-M.ut of Kah 
rcf*heit*H tht‘rmouielei, after uhich, 
the aliHtractioii td' heat from water 
uo longer causeH it to coutruct into 
HiiiulU r spare, hut on the contrary 
It cxpAiidH iu a small degree, and 
tUeretuii*, iK'iug lighter than the 
water heiow* it. will contiuu<> to 
float ou Che Hiirfact*, and no more 
heat will bu abstracted from the 
water hut by the ^low process of its 
coming from p.'irucle to particle In 
tht* same imuiiiei' as in a Hofid. 
Hence, when ice is formed at the 
M’rtace, the water below may bo 
much wariaer. 

When v\ater is very deep, it is 
I'Videiit that the profess of cooling 
in succe^Mou the dilli rent strata 
that come iu coitt.tct .it the surface, 
until llic whole body of WMter in 
tiie lake or pond he hrouglit to a 
hivv tiiiiiperaturi', must oci upy a 
\ery cousidenibie time, uml flu* 
longer lit proportion tu the dt‘pth. 
IJeuce it happens tiiat when all the 
shallow pools are froieii over, di i p 
lakes like Iioch Ness, iu Scothind, 
may continue uiifroseu. 

As heat U communicated from 
oue body to aouther, there is a ten¬ 
dency to an eciuinbrioia of heat in 
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all liodieii iu tlio same 'vicinity. If 
I lay hold of apuci* of wood, or of 
a poker, which im colder fhun my 
haiul, ahrr itome time the wood, or 
pok<*r, in brought to an e<|u;i1 M'armth 
M'itli luy hand. If on Uio other 
hand I lay bold of a poker wanner 
than my hand, heat la cfmiiuuni- 
rated, and iiiy hand in waimed. 
If a certain quuntity of wat(*r at 
of temperature be mixed with 
uu equal quantity at of tom* 

peraluie, the mixture m i'l hi* found 
by the th( niu>nieter at IXMP, nhich 
>hew »ifhat 10''-', had l><‘eii ab-itraoted 
from the warm water to raise the 
other w »it«-r 40 '^-', ort*» A pieri; 

of iron put in the lire. <'r water in 
a ki ttle plu'‘etl on the bn-, reci i\i' 
heat front it. IJring a jug of water 
into a warm tuoui troin a cold 
spring or rialom, ,ind h t it n*tiu:in 
^oln<• time in the rooiu, then plunge 
the Iheniioim ter into i*, and it will 
be found to be ot the Hatiie tem¬ 
perature w ill) other IxHliejt in the 
room. On the otht r hand, dishes 
ilaevd on the table gi>e out their 
leat, and come dov.n tu the tern* 
jn'iature of the room. 

Water, utilL, ^plrit-«. or wiuc 
which haie been long in a room, 
will Ih* found by the thermometer 
to he of the i*ainp decree of heat. 

A/I /hm/h a t/o fiot toriiiut t hiut U‘ith 
itiuttl nmttfHss ,— If I put apoki rin 
the fire the end of it will la-conie 
red hot. mid heal will be gradually 
eommunicated along the poker, auil 
tile hand may from tiiiu' to rime 
aacertaiu the proi:ri“«.H, until at lant 
tile (*n<l by w'hiehwi* lay hold, is lelt 
to be quite warm. A j>iece of gla s 
for iii9taiic<>, a long gl.iss IuIh* inay 
b<’ put III the lire, and one end may 
be made cm e>si\id> h<»l, aiul yi*t no 
grisit degree, of heat Udt ai the 
other. Heat is imbed eommiiiii 
eati’d from one part to anotlier, but 
>er) slowly. If 1 put a )ieie of 
Wood in tin* fire whilst one end i*» 
coniuiined. the other will uot hn>e 
lereiied much heat, 

lliere is, howiier, in nil Ixidies 
u tendency fow'ard ia'commg of an 
equ.d degree of heat, and in the 
mime apattiiunt, if there he no lire 
to make one part w*armer tliau aii> 
other, the ctinirH, tubh'i*, luaiide 
iihib, dm iroun, booki*, &c. will nil 
be of mi 4*qual temperatuie, us muy 
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be ascertained by the tbenno- 
metfrr. 

it will seem at drat to contradict 
tliis iuisertiou, that the hand, ap> 
plied to a piece of cloth in the 
room, will experienc«* no cold, hut 
if applied to u tHble will feel cold, 
and still greater cold if applied to 
a murldc slab, and more still if 
applied to uii iron stove or bre 
irons, lliis coutrudiction U, how*. 
e\er, only in appearance. As tho 
hand is warmer tliari the cloth, heat 
Will Ik* conveyed (roni the hand to 
raise it to the same temperature, 
hut a.H rbdii conducts heat very 
slowly, and the cloth has but little 
ciipacity for heat, lery little is 
v'Uii'ed to raise the parts in con¬ 
tact with the hand to the same 
heat. More heat w'lU be required 
to r.tise to the same temperature 
tin* wood of the table in contact 
with the hand ; and as the marble 

tlirice as solid, that is, contains 
thrice as much in the same space, 
and Joui a greater capacity for heat» 
a greater di'uree of heat would be 
ahstraeted troni tiie hand, to raise 
Uio parts iu contact with the hand 
to the same temperature ; and for a 
Minilar reason, a still largi'r por¬ 
tion of heat will Im* abstracted from 
the hand hy iron, and accordingly 
a stronger seiihutioii of cold is ex 
perituiced. If 1 bike a ball of iron 
it] my hand, it :iC last becomes of 
an equal warmth w ith luy hand* 
ainl so liofs a ball of marble, or of 
wood, and no sen.Mitiou either of 
hi'iit or cold IS Kdt in liuuiiUng 
th<*m nlU*rwards. 

I’Vom iioii conducting bmt very 
fast, and from its great sptH'ifiC gru- 
i ity, a pieri* ot iron oiitot doors, in 
time of cold w'eatlu'r, il touched hy 
th«* hand, mu.st carry olV from it 
much heat, and occasion a sensation 
of inteUM* cold. Iiisexere weather 
in Canada, or llussia, it is said, that 
hnndltug ;* b^ir ofetddiron, will in¬ 
jure the 11 .iked hand, almost as much 
as if it were put in hot water. If the 
Ihermoim’ter be at —it is 
below !»S^, the beat of the baud, 
which is a greater luindu'V of dt'^ 
griH's than which the heat of 

lunling w ater is aboie that of Uie 
hand. 

The same causes which make iron 
carry ell* more heat than a less 
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aolM,’ and mart poroiu body, will 
nixo name iron to roumiuuinuU* 
heat to the hand more rapidly thiiu 
woo<l or cloth of au <;<iu.d tem¬ 
perature. 

77 m ' quantum of hrat girrit out in 
a tnomml, and ikt ot nuatiou of htat 
erpertenn it, lit jiruii tht rrfiire, iui thr 
jmner budiri kutr o/coniiiu-tlnf hint, 
and It is a gfut rai ruU , thut bodit s 
u hich rapidin reeritv /n ut, as rapid¬ 
ly give it out, and bmiits in iviticA 
thr. temperaturr rises slonly, us 
slotrly giiv imt thrir brat. —Of tliia 
apermaceti oil ia an example, into 
wbinli, although it haa beeu raiaed 
to a (treat heat, tw indicated by the 
thermometer, the- h.uida may be 
pluuftnd and held fer a short whUe, 
aud uo paiu experienced, which is 
a circumstance which has astonished 
mmt experii'ured chemists. liter 
thrown on this oil would be quicUy 
raised in the form of vapour. 

The bodies which most slowly 
transmit Imat are those which are 
composed of very fine hlamcuts, as 
hair, wool, silk, downs, bran, straw, 
dfc. As tliese sulistanres ari- small 
and separated front each other, the 
heat in laiinjt propagated tbroufth 
them, has to make many windings 
and tariiings, and they also rnclosi* 
within their hollow sp.acus a great 
quantity of air, which vury slowly 
conducts heat; we see innumer- | 
able instances eiery day of the 
non-coodiieting power of these bo¬ 
dies. Animals are fumislied by na¬ 
ture with their proper clothing of 
their hair or wool. Our clothes are 
an artihcial covering, which answer 
the same purpose, and in like man 
n«*r previ'nt the h"at of the body 
from ncing carried off into the siir- 
rouiidiug nn-diiim. This i< the man 
ner in wliicli clothing keeps ns 
warm, not by communic.iting any 
heat, but by prest iitiiig the esc.ipe 
of the animal heat produced within 
ns, bv tlie proei-.ss of breathiiig, 
and the circulation oflhcblrMid. It 
a piece of cold iron were wrappeil 
in wool, it would not become any 
warmer; nor would any beat In- 
produced by any > lotbing which 
might b<‘ put on a lifeless body. 

If a piers: of ice wci c wrapped up 
in wool or bl itikets, it Would not 
melt, except very slowly. 'Hiese 
bodies prevent the rapid transiuis- 
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siou of heat; and as, therefore, 
they do not allow heat to paso 
tliroogb them, but very slowly, there 
rati be no reason why the Ice should 
melt. 

We often sen straw er litter 
spread on the p.ivement in hard 
frosty we.ather, and as these bodies 
do uot rriidily transmit heat, they 
prevent the heat being carried oof 
from the pipes which conduct tiie 
wattr, and preserve them from 
being burst by tlie water freraing 
within them. 

For the same reason, bran or 
sawdust spread upon a stone floor, 
will answer the purpose «f runn't' 
iiie, and prevent the beat from 
Iwiiig carried off from oitv feet. 

From the weak conductiiig power 
of air, we may account for the 
advantage of double windows, ia 
Russia, which, by confliiing tlmlirat 
within their houses, keep them 
warm. The same roritrivanre pro* 
venting the introduction of the ex¬ 
ternal heat, is found useful in tii« 
West Indies. IVo walls, with air 
between them, are useful in not ad¬ 
mitting the hi-at into ice houses. 
.In cold climates an inner covering 
of boards, a few inches from the 
walls of a house, so as tu enclose an 
intervening body of air, greatly 
adds to the warmth and comfort, 

.Sand is, like hrau, a very slow 
conductor of heat. The red hot 
balls employed liy the garrison of 
Gibraltar, to destroy the Spanish 
floating batteries, were carried from 
the furnaces to the bastions in 
wooden harrows, with only a layer 
of sand iirterposed, aud this was 
found sufllcieiit to previ-nt the balls, 
though ill a hiph state of incaliw- 
cence from setting fire to the wikmI. 
\fter the gniipowder and wadding 
is put into the gun, a small hag of 
sand is next inserted, and is sufli- 
cieiit to keep the heat of the rod 
hot ball from innkiiig the guu go 
off. 

Snow on rtie gromid, l»tng a 
we.ik conductor of heat, prevents it 
from being carried off by the cold 
incumbent air in the time of hard 
frost, and thus preservm the tender 
plants from injury. Straw spread 
upon beds in a gardm win have 
the same good eflect. 

Potatoes and other vegetables a«n 



C A L- 

o/tcn (tored up ia pita in winter. 
I'keiie pita are uaually covered with 
Htraw and iiglit eartli, which do not 
draw itff the lieui, aud arc aaid, in 
commau lunRUuge, to prevent tlie 
froal <-nteriug. A wet clayey co- 
veriug, put over the atraw, would 
have a. much greater conducting 
powiv, than louae dry earth, aud 
therclbri!, tliuugli apparend^ Uu' 
moat aecuie, would in reality !>e 
the wiirat pruHervative. When tlie 
wet penetrate* a« far aa the pota- 
toen, /rum the great conducting 
power of water, in.iury uiuxt he 
none. Well dned peat, from ita 
lightneaa, and little dlKposiriun to 
retain nioiature, forme an eacclleiit 
coveriug. 

if after very aevere long con¬ 
tinued frost, ditTereiit kinds of 
ground be dug up with a spade, to 
ascertaiu how far the cifi'ct of the 
Irost has penetrated, it will he 
found that it has penetrated li- isl 
uf all into gnus land ; a little deeper 
into till* loose earth of the hi-ds of 
a garden ; and far deeper, perlmps 
twice, or thrice* as tar, iiilu a sin!' 
chiyey soil. 

W r nof* i*>cry day, uu r>f 

the ditFureiire of |juwrr m font uft 
iug boat iu the woudou l**titt!li'K ol 
U*a patUg ^'hitU may eu'iiiv in- ht-lj 
l»y the baud, \vhih>t thi (ca poi 
iUelf ii tfM» hot to lie toot io 

//tat it i-vmmittiuMfttf Htj- 

frrtHt bof/uji to thi *urrtmnUitt^ ttit\ 
or to tthtr UnitfA ntur tUito, tu i«/'y 
twrortiiit^ to tu> 
nature uf thttr xurjatts.— If 
glanH houleti. of svur aiul 

(»f (fhisti, mid of Iht* uxiuv 
aihapo, Im» filled with vi.iriit 
iU)d one of (h<‘ hottU'» he coM-nd 
Wtth Mil t'U^elopt' tif lioi‘ niUfvviM, 
that bottle Mill HIM' out hevvt to 
the iiurromadfiit' air miUi much 
irreuler than the olht'r 

bottle ; HO thut, after any i^ivcu 
time, if the teuiprr.iture of the 
watA*r ill tlie two hotth'H h«* ;iMfer 
tniiied, it will he louiid thut the 
m'ater iu tb«' ghiHH iKdth' whtfii bad 
no envelope, \» much warmer tii*iii 
tho other, if two nuch UiUleH he 
bill'd with cold water, and hutU h«' 
brought uito a warm romn, near 
the hre, tlie bottle* which ban tVie 
etiTtilopo of mumlin w*iU lie warnu'd 
much more rapidly than the other. 
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It IB thered^ found, that tho aamo 
kind of BUTvoee which more rapidly 
oat h<*at, ulao more mpidly 
receil ri; it. For tbi» diiicovery, 
w hich may be of much practical 
utility, the world » indehU'd to 
Frofeator Lealie and Count Hum- 
ford. 

Mr. Li'afie got a Teiiael of thin 
polished metal, ha>ing four rect- 
ungalar sldoH of exactly equal aizo, 
oiu* of thc'HC! covered with thin 
writing papt'T, the* second with a 
pic*cc of pulisheil glam*, the Uiird 
w ith the smokt- of a lamp, and 
tht' fourth was left with its own 
bright polish. This tc'SHel he* filled 
with Wstnii water, and after a little 
while h<* pia<‘ed a ditferential ther¬ 
mometer opposite to <>ach of the 
four surface's, the heat radiating 
from them, heated the air iu the 
hull), which of courae dilat«*d, and 
repelled thf* liquid in the tbiTmo- 
im ti*r, but to very different degrees, 
according hi the* nature of tbu sur¬ 
face. The liquid W'as repelled most 
of ull by the surface cohered with 
the smoke of the huup, rather leas 
by the snrfacc covcnul with papi*r 
or glass, and h*ast of all by the 
naked polished surface. 

It rehclts, therefore, from this 
and Mfuilar I'Xperimi'iits, that for 
auch vesx’ls as unis or tea-pots, in 
wliich it is wished to keep water as 
irVarm possibh*. a naked polislufd 
surfaci* is that wdiich is the most 
proper. 

The fo!lowing table of tJip radiat¬ 
ing powiTs of ditfV rent aubsta^ceS 

given b> Mr. Ixwlie :— 


lUack from aiiiukc 

. . IQO 

M Atcr .... 

. . luo 

W litiiig paper 

. . an 

Fnivvii glass . • 

. . m} 

t lima uik . . . 

. . un 

In-. 

- . 85 

Mercury .... 

- . 

Itnght lead • . 

. . i» 

I*»li.li<*tl iron . . 

. . Ii 

'I'in, .silver, copper 

or 

gulA .... 

Tlie saiao pliilostiph 

er al^o per- 

foriiK'd a V ar»el> of « 

xperimeuta, 

ill urukT to UM ertaiu the renectmg 

power of ili Icri iit 

-iirfaci'.s on 

u bicb lu*:it might 

fail. The 

rcaiilt M shewn in the following 
table ;— 
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Y«Uow aopp«r . 

. 100 

Silver .... 

. uo 

l-uifoU .... 

. HO 

Ste€'l .... 

. 70 

lA!ad .... 

. 00 

Tin covered witli 


mercury. • . 

1 

(Ilusg .... 

. 10 

Oiled .glass • . 

9 


^ If tbc bulb of a tbormomcter bo 
cbvoicii with tliiii gol«i lcaf» and 
cxpoMul to tb(* r.i>is of h<*ut, or to 
Uie auUr rays, the luercury ^vill 
riKo, l^iat uut wry far. li the bulb be 
co>ored with tbe^smoko of a candle 
or of a lamp, or witli atbiu coating 
of btutp-black, and expost'd iu a 
buuiiur niaiiiter to tlie rays of the 
sun, or to Uu* rays of lusit, the 
mercury the ihernioiiii'ter uiJl 
rise eight limes as far. black, 

ing hxoing hut a ^ery small reject' 
iug puMvr uhsoibs the rays which 
fall upon it. 

I poii Uie principle of the absorp¬ 
tion of tbc light by bbicWeiic'd sur¬ 
faces, Mr. Ia'hUc coiitriTed an 
insrruiii«'iit to Uii'«4iit:r<* Uie degrees 
of light, w bich b«' called a pholo- 
meter. It is a \ery delicate lUffe- 
reiiUal thermouu'CiM' enclost^il in a 
thin pellucid glass tube. One of 
tlie bulbs is uf black glass, wUicb 
absorbs the light. U beii the in- 
struiuent is brought from a dark 
place into the light, the light 
Lcdng aUsurln d, tWit bulb becomes 
warmer, and t'^pund^ the air con 
taiuecl iu it, coiise<|Ueutly the lii|uid 
enclosed is repelled to a distan<*e, 
and this distancu w ill be gri?at«*r or 
less, precisely in proportion to the 
quantity of light. In a clear day it 
will bo mueb greater than in a dark 
day. 

Kpkect.h of Heat.— ia incrta.u' 
0/ /rwi/Mrolurc an 

hi aiitiOAt a4i iMHihs^and ij sujh 
cUittljf fin at ^ it thuncifx sulUt 
to a stat*: uj Jiaidiijf, jfuiU UniU t to 
an en rijorm stali\ and has t arions 
ot/urt^ictx .—Aw iijcreasi* of tempe¬ 
rature prmiucea expansion, or over- 
coiut'S ui a cerUou degret' the culu*- 
aive force with which particles of 
bodies ndht*re together, and uiakt'S 
tlieru remove further off. A piece 
of iron, for instance a poker, which 
might have just passed through 
a ring wh«u cold, will not pass 
l:eo 


tUrousU when heated* Boil wataf 
ill a gnuia tube at a caudle, and ^10 
water will evidently appear to oc¬ 
cupy more space, l^ut your w'ann 
hitnu to the bulb of a tbi'rmomoter, 
aud the expansion will cause the 
mercury' to rise in tlu* tube. 

Dijffirirtt sntntuM'Tjt Aujr'cr dif^ 
fi'nnt dcfircts of* exjtanslon yruaa 
'tUc same hicrease 0 / Aro/.-I-Tbo 
following t.ib1e wilt shew tlie 
expansion of several nieta!s ou 
being rawed from 3!lo, the femp<*- 
ruture of melting ice, to 211^^, that 
of boUiug water:— 



At 320 

At 5120 

Platibum . . 

ItMlOOO . 

100080 

.Steel . . . 

100000 . 

100122 

iron . . . 

lOOtHH) . 

1001211 

Cupper . . 

lOlMlOU . 

IUOIT0 

linuu) . . . 

100000 . 

I0OIP2 

Tin .... 

lOOtHHl . 

100242 

I.<-ad . . . 

looooti . 

iwmr 

Zinc , . . 

100000 . 

100300 

Mercury . . 

iuoooo . 

101839 


From the shore table it will be 
seen that mi‘rcury expands more 
than any of the otlu'r iiu'tals, or 
about ahfty-fourth part. The metal 
is also veiy setiiuble to the siiiaUest 
arces<«ioii uf heat, and lu'iiee it is 
peculiarly adupU’d for being «lu- 
ploy*'d ill tlu* thermometer us a 
itii'asiint of h«*at. Hie nieri'uri;U 
thennuuketer has, therefore, ri*- 
eiived u decided preference over 
theriiioTneters in which w'Uti'r, 
or f.pirits of wine was etirlosed tu 
the tube. It ha'* otlier adruitlages 
l'«.r this piirfiONe, for it will not 
free7a* without a degree of told un¬ 
known iu ourcjiiuate, slid will not 
lM>il below' a le ut of iKHlO. 

V ator, like f.tlier l.iHlies, expands 
with heat. It is at its greatest 
deiisitv at alsuit of Fahrenheit, 
and UiOOOO of parts at that tempe- 
ristiire raised t(i boiling point or 
*il 2 -‘, will omipy tlu* spare of 
lu-1577 parts, incr<*iudng about a 
tw'eiity second part of it.s bulk. 
linM’i’d oil is 4*xpanded by heat to 
a gre/.tk r degree than w'litt r : -thUH 
10000 parts of linseed oil at 32^, if 
r.iUed to w ill occupy the 

spaiM* <»f 10270 ]nirts, and it raised 
ia 212 ^?, will occupy ttu* spaci* of 
10725 parts. Alronol or spirit of 
wine is more expHiiNibIc than either 
lucrcury, water, or Unaced oil, for 
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Ptft0 at 330 win expend to 
tbo bulk of aueb if 

niuied to IW>, 

An addition of any gtrm nvinbor 
of degreca of h(*at to a liquid at a 
low temperature will prodnre a 
certain expaDSion ; but an additiim 
of tbe aame numbi^r of degrees to 
the same Timid, at a higher tem¬ 
perature, wilTpr^uce a st in greater 
relative expanjuon. lu general the 
nearer a li<|uid approacTies its boil* 
tug point, the great(>r is ita expaii- 
stbiii^'« TiiuM, 10 , 1 X 10 parts of water 
at raisfd to 130^, (K!cifpy the 
hulk, of 10,I3H sueh part-H; but 
10,000 of water ut I'iO^ raisi'd to 
m'cupy the bulk of 10,300 
such purts. 

Air, gases, steam, and all vapours 
are subject to tbt' same* laws of 
<*xpanstoii from heat, aud they are 
litTs^'ti'd liv St h> a luuch great«*r 
dt*grce* Tnt! fullowiiig tabh* will 
shew tb«' iurrt'use of bulk of lOOtNXl 
parts of air, gases at <liilereut tem¬ 
peratures, from 32^ to 212®. j 


3i'> . . 

. IMMNItt 

4't"> . . 

. lOHkM 

90® . . 

. IU3f4<» 

«0O . . 

. 106M24 

TOO . . 

. I»7f#04 

m»o . . 


MOO . . 

. ll2ui;i 

10 «o . . 

. 111144 

UOO . . 

. 1111224 

ITOO . . 

. 118304 

1300 . . 

. l2U:tH4 

134(0 . . 

. 122l(>4 

1500 . . 

. 124541 

IIMlO . . 

. l2lMi24 

1T«0 . . 

. 128/04 

1S((0 . . 

. 1341784 

1»I(0 . . 

. t328(M 

•3000 . . 

. 1:1 mt 

aiio . . 

I3f4td 


The increase of the elastic force 
of heat is very diirereiit betwi^eu 
dry gas4^s and wat4?ry vapour, after 
u pl(u:«* is fciniUhed with as much 
as >t call <‘oiitaiii. 'JTie elastic forces 
<»f the drv gas4*s at the tempera- 
ture of boiling W'at4*r, and at diat 
of intdiing ice are in proportion to 
each utiwr as tu t ; those* of 
watery >a|^ur at the temperatun* 
of benliug water to that at iii<*]ting 
ice, in a saturat«‘d space, as 150 
to 1. If steam, therefort*, be con¬ 
fined it Witt exert great force; and 


by being so eonfined that the 
temperature rises above its 

force will still further increase, 
Hi*nce its great power when ap 
pli4*d to produce motion hi inacbi 
urr^' hi the steam engine* 

I'ltpanAion by heat, oftd rrtntrac* 
tiitn iff Cffld, trre ainw.tt wnitersal 
effects^ hut there are a ft'W apjmrent 
I'xnptumx, —1*he most remarkable 
is water, which is contracted by 
cold, until its temperature sinks to 
about 420 • aft4*r which the increase 
of cold, or to speak hi strict lan¬ 
guage, the abstraction of heat, in¬ 
stead of diminishing the bulk of 
water, incri'sses it. This increase 
is greatest of all when the water 
passes from the Huid into the solid 
state. K<»r 1000 parts of fluid 
water at 32^, when froac*ii, wdll oc¬ 
cupy the spare of ItfOr such parts 
a'bich is nii increaa** of nearly one- 
ti*nth. W'e hctice se<*, that the 
specific gT.-ivity of ici* is much less 
thau that of water, lieing only 
.'ilnnit f>20, and the reason why ice 
floats on thi* surface of water, and 
also why a large body of ice Will 
swim, and support animals and 
I men upon it. 

I This incre;uie of the bulk of waU‘r 
w*b<‘a converted into ice, depends 
ufioii a c(*rtaiu arrangement of 
particles railed crystallisation, of 
which it is here necessary to give 
somt* account. 

if auy kind of salt be dissolved 
in wat«‘r in such quantity that the 
water is saturat4*d. and that water 
b4* boiled a litth* on the fire, until 
p«irt be evaporated, and if it be 
then allowed to stand, and bt^oonie 
cold, saline crystals udll be hinued 
4*xacUy similar in .shape with those 
which W4‘rc dissolvi'd in it, accord¬ 
ing to the iiaturt* of tlu* salt. Now 
it is suppost*d, that in lik4* manner 
when simple water itself passes 
from a liquid to a solid state, that 
is to say, when it fr«*eses, the 
different particl<*s arrange them- 
selviM in a particular manner, and 
th4*reby occupy* more room. In- 
dec^d we #<*<*, from tlie manner in 
which the moisture free««*s ou the 
glass of the windows, that it fs the 
imtun* of water thus to arrange it¬ 
self when fr<*exing. 

We may see the same^ also, by 
putting water in a wine ginwi, iu 
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the timr of hard fro»t, and 
it remain a abort while expoaed to 
the cold ; and atill better, if we 
then pour out the water which re- 
maina unfroaen. A diirercut ar¬ 
rangement will bo produced, if 
•ome eoniinon salt be first melted 
in the water; and a still different, 
if any other salt, us tho sulphate of 
iron, be employed. 

When, therefore, ire is formed, 
and occupies more room than the 
water from which it was produced, 
it arises from tho mechauicttl dis¬ 
turbance of the particles, and tlie 
hollow or vacant spaces which they 
form, and nut from any change of 
thi- natural bulk of the particles 
themselves. It is supposed, also, 
tliat water begins thus to arrange 
itself after it arrives at -ISO, and 
tile arrangement goes on, and is 
completed when it freeses at 
or below that point. Pur, although 
the degree of melting ice Ihi uni¬ 
formly 32°, that of freexiug water 
may be as low as 2*2°, if iu a close 
vessel, from which tho air is ex¬ 
cluded, although when cungelutiou 
takiis place the temperature returus 
to 32^. In the open air water may 
be below 32° hotore freexiug, if it 
be not agitated. We may prove 
this by exposing water to frost fur 
aome time, in a wine gloss, and 
then shuking it. When ice is ex¬ 
posed to a still gn-ater degree of 
cold it will expand still more, 
which arises from the crystallixa- 
tioii, or urrangeiiieut of its pur- 
tich‘s, becoming mure complete. 

There are many otlier liquids in 
whii'li there is an expansion iu 
passing from the li-iuid to the solid 
state. 

When water. In which any salt 
has been dissolved, is frazeu, there 
must he ail expiiiisiuu, from tUi- 
water itself expanding indepeudeut 
of the salt. 

Iron is,greatly expanded l,y heat, 
and contracts as it cools, lliis will 
bold true, provided the metal has 
not been so far In-ated as to he uc 
tually melted; for it is observed, 
that when melted iron, or uv it is 
ealleil, cast iron, emds, and hv-conies 
solid, it increases iu hulk, and has 
consequently less spuciftc gravity. 
This is proved by throwing a piece 
of cast iron into a vessel ndl of Uie 
122 


melted iron, when it swims at thw 
snrfaee, in tho same nuinner as a 
half-penny would swim on mercury, 
or a bit of wood in water. Tbis phe- 
iiomenou is also referred to crys- 
tallixatiou, or arraugement of the 
particles of the iron. 

Antimony and bismuth when tbi^ 
cool after being melted, expand in 
a similar uiaiuier. Otlier metals 
contract. Why Uiey should nut 
crystiillisi* and expand like iron we 
cannot tell, and merely know the 
fact tliiit they do not do so. 

As heat in general makes the 
particles tif bodies expand, or n*- 
movc further from each iitber ; so 
ill like manner, if the heat lx- in¬ 
creased to a Miflicnnit degree, tlie 
cohesion will be so lar destroyed, 
Uiat they may he easily moved 
amongst themselves, or in other 
words, become fluid. 

f'iuitiUji it tlu'rr/ort an fjfrct af* 
heat. —Water, which in eidd wea¬ 
ther becomes solid, is melted by a 
riTtain increase of heat. Mercury 
which may he fro/.i-ii by extreme 
rulil, is kept liy bent in a fluid 
state, at all times in our climate. 

We see then, tli.it ii cert.uti very 
small portion of heat is rcqui.site 
to give fluidity to mercury, a still 
greater to water, .'siibstaiiccs also 
whii-li arc tisuallv solid, iii.dt when 
a siiflicicnt degree of heat is ap- 
piit*d, and this d.’greo of heat is 
alu'nys the siuiie to the same sub- 
stance, llitis, ice iiiriibriiily iiieita 
nr hecomes fliiut at 32'’, sulphur lit 
2XS'’, leavl lit and tin at 4100, 

III fact, the most solid substaucos in 
nature, ifsiiihcient hi'.at wercappli. 
ed. uould Oc rendered fluiil. Thus, 
noil IS every d.t> melted in our iron 
timiid.'iie., uud so also arc other 
iiict.ils. llie v.inoiis kinds of ciirtii, 
and other sutMtaiu cs in the Imwels 
of oiir globe, are liquelicd by tliu 
vast heat in those maguificeut fur- 
nac.irs of iiatiin* the voleaiioes, and 
issuing out -It hoh-s III the sides of 
the cuuii III hill, formed by volcsiiie 
action, run down in streams at 
melted lava, cutting tlicir way 
through former lava, and every 
opposing ubstaeje, they hold on 
hke a river iu its bed, and some¬ 
times for many miles till they reach 
tlie s-ia. The same lava, when 
many weeks and lunuths bars at 
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It wr gfl K thB« to dro ooi H« }toat 
to the •uTtoimtog soil an4 «ir» 
heromeii unlid like n rock. It 
i'omefl, in fart, o rock frenn 'which 
houiM*ii are boilt, and with the 
blcKika of which atreeda are ^ved. i 
TUU in the caae with Naplea, Rotne, 
Flori’nce, Lc*ghom, ana other Ita¬ 
lian town*. 

Many iNtdiea uanally aolid are 
melted hy a v«*ry ninnll addition of 
heat. If I'ipiit partj^ of bintnutU, 
five of lead, and thri'e of tin, 1 m' 
Tiu'lted tof'i'fher, untl th»* whole be 
allowed to mol, the inixtiin* thu-H 
jjrodiicrd Mill he ko fnj*ible that, if 
It be pnt into hoilmit wat* r, it will 
liM'lt. 'l ea »<|>r>on}» an* made of thin 
coii)|K>i.i'ion, and are j>oM at the 
iihop;« to S)(‘ uneil in makini* thi^ 
I'Xpenment. aiul to antoiiish tho^e 
who are ignorant of nut'li effecti* 
heinc prodiicetl. If two parts of 
h*a<l, l}irt‘e of tin, nnil fivi* of his- 
niitth, hi* ineilt'd tof^ether, and if 
then one part of he pourtMl 

into the when in a xtate 

of fn^oai, and tlie whole he stirreil 
tocetio r. and then the coinpouitfl 
be Mllow'ed to c^^ol, it wiU melt 
afti'rvardji with lesn h»*at than that 
of hoilt.i;' water. If e*pia! partu of 
lead, tni, and hisTiiiith. I>e rnidted 
f»*pretln r. fht* composition max be 
k«*pt III tiision w'hen boiled over 
the llaiiie of a candle. 

l.i- ti nrt'fh/ f‘f>rtion of hrat trUi 
rrtri* r rf.jh n nt tHuh* t .vr» ttlw 

tf t! stii/ t>}i*fur din'Cif' oj tout in 
l ommottivat, it /Ary tuou b*' cUttnfitii 
into 00 tn'rijorof \toft. -''riniK w.iter 
rinea into xapour, and it heated hs 
I nr.h HH this ojNwatiou Roes on 

rapidly, iiid the whole is dissi- 

i niteil. If n little na'rcury Iw' 
lented in a emcible, or tnm itponii. 
on the fire, it n-'i's lu fumes and is 
disiiii iterh raines aUo rise frniii 
xiu'lU'd h*ad. and a1tboii;Th if kept 
lieati'd it al'sortm inoia* oxy^ten 
than it pivc*s out of its o>vn sUb* 
i»taiict*, and, therefore, incrt^astHs in 
'weiftht, w'lien con\erted »n thia way 
into red lead. >»*t if it still continue 
exposed to (treat he.it, itsaubatanci* 
is gradtiahv dissipated in the air. 
In laet all melted metal* pive out 
ftnm*s, and onlv require n sufficieiit 
heat to have their whole Miihstanco 
voiHtiJiz<*d. Wood, charcoal, or 
wiuuon niiueral roalti| x^hvii burnt 


in a vnin tnon fire, absotb ofxygeii» 
and are in a larpe portion con* 
verted into carbonic acid and 
rise alto in a titnple volatue state, 
unrotnl>in(*d with oxygen, into the 
atmotphere along with smoke* 
Earths in like manner loio of their 
siilMtunre hv a tnflicictit degree of 
heat. In it it an universal 

rule in nature, but as it ix*quires a 
v«»rv great heat to render Homo 
bodies duid Inryond what is ncces* 
sary for others, so it reiptiree an 
infinitely greater to volatilize them* 
J certain dtzrte oj' fuut i* ire* 
crxsary for carryinc on of t <rr/egj» 
pron sVc-t in thr animai and tt'gei* 
ahlt <Yw/em.v, ax fvrmcntation^ pu- 
trrfartbw, and hfcmnpositiau.^ii 
tins df»gree of hisit be al>stracccd 
from th(>rii these operations cannot 
take place. In Hussia, when tho 
w’intiT sets in, it is the custom to 
kill their poultry intended for use 
during that season, and pack them 
in tubs with I.xyr*rs of snow be* 
tweeu. llecf, veal, mutton, and 
otlier kinds of animal food, aro 
|)re»«»rved also by the frost, and 
after several motiths, if carefully 
thawed in cold water, retain au 
the freshness and agreeahh* flavour, 
as if but a short time killed. In 
this roiiiitrx a similar method is 
adoptt'd with salmon, which aro 
packf*d ill hex*‘S with ice, and are 
thus brought from the remotest 
parts of the empire in u fresh statu 
to th<‘ London market. 'Flie etlVct 
of the c<dd in these cases se<*ms,to 
be that it nxluces to a solid state 
the different juices of tin* aiiiuial 
substanct's, and thereby prevents 
that internal motion and mixture, 
which goes on when tbev putnify 
and are deraiiipoh<*d. In fict tli«*re 
seems to be no limit to tin* )en^*lK 
of time which they max be prqr 
servotl with their constitutions iiii- 
Hlteri'd, prt»vitU*d the c^'Ul be l ou- 
tittued. Mr. Pallas givi^ an ac* 
eouiit of a rhinoceros fomid on thu 
hanks of n river that falls into the 
Lena below Yakutsk. Ilie ♦ arca.se 
was ut first almost entire, and wjui 
covertHi wirh the bide, some of 
the muscles and tendons wore ac¬ 
tually adhering to the head wli<*n 
Mr. PalLis received it. The preser¬ 
vation of this animal was caused by 
ita being biuied in earth, iu a per- 
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petxLtil state of censreUtion. A 
snore remarkable instamce occurred 
in 17SH>, when an animal of tm^ 
common aise was found embedded 
in a mass of ice, near the shores 
of the Frozen Ocean. 1'he bones 
of this animal bear no resemblance 
to those of Kay known animal on 
earth, and it is therefore consi¬ 
dered 418 antediluvian, and it must 
then hare been privservedfrotn the 
remote period or the Deluge in the 
ice which <'uve1oped him. 

Anirnttl (tftff t ttihir suhsfanre.f 
ma*f ifi like tnftnm'r he pre.srrf't'ii hy 
siurh it r/e^rec of heat a,i teitl nprl 
fmfUtun\ amf hintt their cotn}Mmenf 
jHirts fi^ether^ so as to pat a stop 

to iaternal _Ki*ih are pr<*- 

served by heme exposed to tin* air 
60 its to ev.iporate their moisture ; 
and haenii and lM*ef are preserved 
in a similar manner. Stacks of hay 
and corn are preserved and kept 
for a tong time if they have been 
well dried b«*fore they have been 
got in. If, however, the stalks 
have heeu moist when the stacks , 
Were built, fermetiCatinu will ctisiie, 
and mueh heat will he diseu- 
gaged, and thus the udiole will lie , 
slowly consumed by a smothered 
combustion, aii<l red(ici*d to a state 
like charcoal. If at this time air 
b<> admitted, will burst forth, 

and hay ru ks have often been cmi- 
sumerl III this wav. The great heal 
is suppost'd to ansi* from th** eon- 
densatioii of water, which during 
thg process entirely disappears, in 
tlie same uianix'r a.s h<*:«t is disi'ii- 
gagc*d by the condensation of water 
in the process of slaking lime. In 
tlio case'4 w'hich we have stated, 
the dryness is produced rhietly by 
exposure to the air. wtiich earries 
off the vapour which arises, but 
H>e same erteet is produced to a 
foueh more remarkabh; extent if 
bodies lx* raisc'd to a siifhcK^ntlv 
high temp(*raturr, and continue to 
bt' kept at it. 

In the s;une manner as extreme 
cold, which hardens and solidifies 
the components of animal sub¬ 
stances, wUI pr<*serve them from 
decay, so also w'ill a sulfiiieut de- 
gree.of heat, which acts exactly iu 
the same way. 

Of the capat'itft of bodies for heat .— 

If a red-hot co^ be taken from the 
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ftre, mad dropped into n basin pf 
watcr» it wuf raise tho tempera- 
ture of the water a certain number 
of degrees. If a piece of stone, of 
the same size, be taken out from 
the same fire, after it has hocn in 
it so long that it is of the same 
heat; and if it be dropped into a 
basin, of equal size, and containing 
an I'quu] quantity of water, it wilt 
raise tho water to a higher ti*mpe. 
rature than was done hy the coal, 
as may be seen by Che thermo¬ 
meter. 

If, instead of tlie coal or the 
piece* of stone, a piece of iron of 
the same sizi* taken from the same 
fire, and, therefore, of the same 
temperature be put into a similar 
ba*<iii of water, it will raise its tem¬ 
perature still more. From th<*so 
thr(*<« simple expcTiirients, we see 
tliat a coal, a stone, and a piece of 
iron, of equal bulk and he.it, yet 
give out very dilferent qii.inttties 
of In^at to bodies which tht*v ap¬ 
proach, or into which they are put. 
ilii* stone containing a greater 
proportion of commiintcabh' heat 
than th<* coal, is said to have a grf>ater 
capacity for heat, and the iron in 
like tnaiiner h.is a greaU*r capacity 
for hear than the stom*. 

If a piece of wood, and a piece 
of iron, have both heen near a fire 
for such a U^ngth of time, that thf*y 
are both at tin* same timiperattire, 
anil if 1 lay hold of tin* wo(»d, and 
tiic'u of till' iron, my hand is 
warmed morh more by tht> iron, 
than by the wood. As the iron has 
a gre.ifer caparit> for heat than 
wchmI, it contains a larger quantitv 
ill a gtv^en space, and therefore 
has more to givi* out to thi* hand, 
and its coiidui ting power euabics 
It to give it out. 

7*his experiment iua> be tried 
with more accuraev by dipping at 
tin* same tinn* the end of a rod of 
wood, and the end of n rod of iron, 
into iMiiliug water, and aft«*r ke4*p. 
ing thoui some time, withdrawing 
th«*m, and wiping them ; the rod 
of iron, when the bond is applh^d 
to it, will feel much warmer than 
the wood. If a pieco of metal, for 
instance a spoon, he put into 
water, which may not Im* so hot, 
hut that the hand mnv Ik* put into 
it, the piece of metal muy never* 
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tteleM be nuule too bot to be held 
by the bond. In oil thete exam- 
plea the property of coodoctiiii; 
heat, aa 'weM aa the capacity for 
heat, hoa a abare iu the edurt pro¬ 
duced. In fact the two propur- 
tiea seem to be united in the same 
bodies, aud to have a depcudence 
npou each other. 

Tlie method employed by Dr. 
Black, who hats the merit of haring 
led the way in this braii(;li of 
science, was to mix dinbrent sub¬ 
stances together, which were at a 
common temperature before lieing 
mixed, aud then ascertain the 
temperratiure after the mixture. 

If a pint of water at 100°, and 
another pint at Ih‘ mixed to¬ 

gether in a basin, tli<; temperaturi; 
after the mixture will be 1.3ii'>, 
or the enact mean between 10u° 
and 312°. In thi.> case, the one 
pint gains which the other 

loses. In conducting this experi¬ 
ment, it is iiece.ssary to raise the 
temperature of th<! basin to such 
a height that it may not affect the 
result: for if tlie basin were cold 
it would abstract a consideraldc 
portion of tbe heat of the water 
poured into it, and the tempera¬ 
ture of the mixture would be be¬ 
low tlie mean of the two, or IStjO. 
But if instead of two piiiXs of 
water, thi're be mixed a pound of 
mercury at 100°, and a pound of 
water at the temperature of 

tbe mixture will !»' rou^iderubly 
htgbi-r than It therefore fol¬ 

lows that tlie water has not lost 
near so many degrees us tbe nn-r- 
rury has gained ; and, therefore, a 
smiUI portion of caloric will raise 
the temperature of mercury higher 
tlian it would water ; and, the re- 
fore mercury has less capacity for 
heat. 

Another and perhaf s better way 
of ascurtaiunig tlie capuciiy of 
bodies tor heat, is to raise tliem to 
the some temperature, and tlieu 
to bring them in coutact with ice ^ 
at 33'->, nr the melting point, and 
to oliserie bow miicb ice they melt 1 
before their temperature is brouijbt 
down to J30. A liody »inch would 
melt a double iiuiuitity of ice, 
would, have a double capacity for { 
heat; and that which would melt 
h triple quantity of ice, would ] 


tiavo a triple capacity. In order 
to ascertain the quantity of ice 
melted by different bodies, with 
08 great exactuess as possible, 
Messrs. l.givouier and Laplace, in¬ 
vented an instrument crited tte 
calorimeter, or measurer of citric. 
It requires, however, extreme de¬ 
licacy and attention to manage it, 
and will often give a varying 
result. 

It would be highly satisfactory 
to Uie author to lay before hu 
readers a table of the capacities of 
different bodies for heat; but the 
experiments of chemists have not 
been auliicieutly iiiuneroos on tliis 
sulject to render it possible. 

(>/ /Mtrnt Jh'at —If in the time 
of very bard frost, a basin tilled 
with snow be brought into a warm 
room, the ti-mperature of the snow 
will gradually rise to 3*o, and 
then when it has come to that 
height, the snow will begin to 
melt, but this will be done slowly, 
and it will be a coiuiiderable time 
Iwfore all the snow has Imen 
changed into water. 

If the thermometer be plunged 
into the water produced by the 
melting snow, or into the snow it¬ 
self, it will indicate SX**, and this 
temperature will continue on- 
changed until the whole be melted, 
after which it will gradually rise 
to that of the room. 

If instead of snow, we try the 
experiment with ice pounded into 
small portions, it will be found 
nl...o to ris»' to tbe temperature of 
but no further, and us it goes 
on melting, the water produced 
aud the unme ted part of the ice, 
will still continue at 33°; l.ut as 
soon .as tlie whole is melted, the 
temperature will begin to rise, 
and it will gradually ascend to the 
heat of tbe room. 

If snow or ice be put into n 
suucep.xn and placed on the lire, 
notwitiistaudiiig the constant ac- 
ees.siou of heat which is eommu- 
niciited to it from the tire, there is 
no rise whatever iu the thermo- 
meU-r, or in tlie temperature of 
tin' snow or ice when felt by the 
hand, until the whole be melted, 
the whole of the heat being con¬ 
sumed iu reducing the snow, or 
icc, to a liquid state. 
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It U pvidcmt, that hi nil those 
inuteg. the snow and ice were every 
iiistaut rceeUinp heat from tlie 
atimnnidiue bodies, or from the 
fire, and partieiilnrly in the nun- 
where the siiurepan is put on the 
Arc; yet, neretthelesa, Uiere is no 
sensible diflt^renee of lie-at indi- 
euted by feeling it with tlie baud 
or with tJie thermometer. The 
whole of the beat eoiiiiaiiiiiented 
■^as required to reiuU-r the solid 
Substance iiuid, it is dispersed 
amongst its particles to keep it in 
that state, and liecoraes what is 
called latent heat. 

Dr. Black was Die first who 
turned his attention to this sub¬ 
ject, which he was induced to do 
frolii obseriiug in the time of a 
thaw, which lasted for several 
days, that the snow and the water 
in a pool where there were sUll 
snow and ice unmelted, never 
rose above 3?*’, whilst the air and 
the water in a pool, free from ice 
and snow, indicated a mnch higher 
temperature. He was thus led to 
perceive that the heat which the 
snow and ire received from the air 
In the time of a thaw, was ab¬ 
sorbed and employed in rendering 
Diem fluid. 

If upon a quantity of gnow or 
ice, some bolihig water he ponied, 
part of the snow will Iw melted, 
aud the remaining snow or ire 
win be of a temperatnrv" of 3*0, 
and so also will be Uie whole of 
tUi! water. The heat in the iwil- 
ing water is ulisorla'd or rendered 
latent, being required to melt part 
of the snow or ice. 

This phenomenon of the absorp¬ 
tion of iieat is not peculiar to 
nieldng snow and ice , tlie same 
also takes place woth any otin-r 
solid substances which cannot he 
raised to a temperature above their 
melting point, until the whole be 
liiraefied. 

iTie absorption of heat is no 
where more remarkable than in 
the melting of ditl'erent kinds of 
salt. I'pon this principle various 
freeziDg mixtures have iHwumade, 
which have been employed, not 
only for tlie purposes of pbitaso- 
phioal rcsenrcfi, but for iisefui pur¬ 
poses ha the common arts of life. 
In the compobltlea of a frccsisg 
Tie 


mixture, the ingredients shonld be 
red need to a flue powder aitfl 
mixed together and made td melt 
IIS soon us possible. Ilie v<.>ssisi 
in wiiieli the operation is per¬ 
formed should also be very uiin, 
in order that it may ant commu¬ 
nicate much beat to the niixturo 
and diminish the etfeet. The stu¬ 
dent may satisfy himself of the 
truth of the absorption of heat by 
a few simple experiments, into a 
tiinililer of very warm vv ater, put 
some powdered muriate of am¬ 
monia (sal ammoniac 1 and the heat 
will lie greatly diminished. Place 
two basins of warm water on Hie 
table at an e<|uat temperature, and 
iiiln one of tliein sprinkle rommnn 
salt, and afrer a short while ascer¬ 
tain the temperature; that itt 
which the salt has lieen put will 
be colder than the other, halt is 
sometimes ordered by medical men 
to be put into watiw, which is to 
be poured nr dashed on a weak 
limb ; besides uniusiiig the mind of 
the patient, it makiui the water a 
little eoIdiT, and tb«>teby_ adds to 
its etTect in strengthening the 
part to whicli it l< applied. 

One of the simplest, and at the 
same time one of the most power¬ 
ful freexing mixtures is raadi- by 
mixing common salt and snow. 
If a mixture of salt and snow be 
put into a saucepan which is put 
nu the Are, and then an iron cup 
Ailed with water he placed m tliu 
mixture, tlie water will be froseii 
into ice. An iron cup is recom¬ 
mended, lieraiise tliat metal is a 
good conductor of in at. The mix¬ 
ture as it luelts abstracts heat from 
all bodies nmuiiil it, and with¬ 
draws so niiicli imiu the cup and 
w atiT HS to produce rougeiutinn. 
Il snow and cuifinii'ii salt be mixtul 
ill nit iron cup, or in a common 
porter pot, of whicli the outside is 
Wet, niul tlie cup or pot he then 
placet) on n board nr stool liesido 
till- Are, it will freexe so bard 
.as to adhere, in these experi¬ 
ments pounded ire will answer 
still bt'ttei. Confectioners in th« 
warmest weather in summer easily 
make a freexitig mixture iiy means 
of pounded ice and salt, and that 
is, pt'rhaps, the only mixture which 
can be easiiy made at so moderaui 
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•n expMiBc M to be of u(e in eom- 
mdn ufo. Otbbr frecxin<; itiivtures 
«ro employed by pbiltwapbcrs for 
the grntiftriltiOlt of curioKfty, and 
for nncertaiuUtg by expi riraeut the 
laws uf nature. 

lu order to prddurp a yery high 
degr<-u of cbld, it in iieceManry to 
use diiTcreiit ntixlurt-a, anti to cool 
the ingredienU whicli are to be 
used in the accond mixture in a 
vcaael placed in the brat mixture, 
and then, when mixed, tliey will 
produrc a atill lower tejiiperaturc. 
jTx-n other itigredicnta which have 
boon bmiight duw'ti to thia weotid 
temperature are to he mixed to¬ 
gether, and a lower temperature 
atill may be produced, .ind tlie 
operation atill may be continued. 

H'e ace, therefore, that in at! 
caaea when a body paaaea from 
a aolid to a Iluid atate, it abaorba 
a quantity of heat which disap- 
peara or becoiuea latent. Now 
thia heat will again In'! made to 
re-nppear, or to heemne aeiiaib <> 
when the liquid relUTiu< to a aolid 
atate. We oiwerrt* the air al¬ 
ways boenmea w.irmcr during a 
liciiry fall of snow. The vapour 
on becoming solid give.a out heat 
which ea'isea the warmth. After 
milk haa been churned and butter 
has begun to l)e formed, imme- 
di.xtely there is great h«*at felt. 
We oltserve the same thing take.s 
place whi-u water hc-comea solid in j 
the alaekjug of liJiie. But there is 
an experiment which will clearly 
show that heat is givni out by 
■Water in tho art of fn-eBlng. If 
whilst the air is eoiisiderably colder 
than 3'2'’, the f.ee/,iiig point, for 
instance, at we expose to it 
a quantity of water in a bill glass, 
with a thermometer in it and co- 
yen’d; the watiT gradually cools 
down to ago •without freeaiiig. If 
file water be then shaken, part of 
it insuntly freew's into a spongy 
mass, and the ti'mperature of the 
whole rises to Un* freexing point, 
or MO, so that the unfroxen part 
has acquired lOO degrees of neat 
in an instant. This heat munt hare 
come from that part of the water 
xrhich freexed, and thia experiment 
■hews that water girea out heat in 
the act of freezing. 

Aa ezperimcBt more eaaily per- 


tormiii. Will shew the •ame thiaH. 
In tho timo of very hard frost, 
take some ice, which will be found 
by the therinom<!ter to be consi¬ 
derably ludiiw 340 , into a bason of 
water at 34 °, which is to be brought 
to that temperature by exposing it 
a short while to the open air, a 
part of the ■water will soon be con¬ 
gealed, and tlie temperature of the 
ice, which wa-s below 34^ will be 
raised to that point. The tempera¬ 
ture uf the ice is inertiased by the 
heat it receiyet from the Water 
which is frozen. 

If sulphate of soda fGlauber's 
salts) he dissolved in boiling wut<*r 
to satur.ation, and the liquor be 
boiled some time, aud then poured 
into a phial until the phial be full, 
and a cork be put into the phial to 
exclude the air, it is very proba¬ 
ble that no crysfallization will take 
place. But if after an hour or two, 
when the liquor is quite cold, the 
phial be shaken, then part 01 the 
liquor will crystalline, aud consi¬ 
derable heat will be felt. 

When water is poured upon the 
dry pulverized plaster of paris for 
the |>urpoM- of fnrraing models or 
cornices to rooms, the nuxture 
soon becomes hitrd, aud great heat 
is disengaged from the narter 
enti-ring into a solid state. 

As heat is nbsoriied and becomes 
latent when a body passes from a 
solid to a liquid state, so also the 
same takes place wh>-n a body 
passes from a liquid to au aeriform 
state. Suppose a saucepan of 
water is put upon a steady fin>, 
which gii es out iiu uniform degren 
of beat, the water gradually be¬ 
comes warmer, and alter a certain 
number of minutes it arrives at 
*14®, or thereabouts, and then be- 
irins to boil. Let os Sity it hsa 
done BO in twenty minutes. It is 
clear tbat during the next twenty 
minutes an equal heat wilt be 
given out to the water from the 
fire, and yet if the thermometer bo 
put into the water, it will be found, 
to be not in the least increased in 
temperature, nor will it ever bn 
so if it continue on the ffre till tho 
whole is evaporated. When the 
water has begun to boil, • larMr 
portion than before is every in- 
■tutt ebsaged into ynponr, and it 
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is Uiia Tapoor which •twortw or 
canioa o8 the heat which con¬ 
tinues to be communicated to the 
water. The vapour itself has a 
temperature of’iVi°, the some as 
boi^g water, the heat, therefore, 
winch it carries olT beconie-s lutt'ut 
or insensible to the thermometer. 

If water were boiled in a gloss 
Teasel, in which a thermometer 
was enclosed, and which was shut 
up to prevent tlie vapour from 
escaping, the temperature of tin; 
water would be raised much above 
81*0, but the instant the top part 
was opened, a body of vapour 
would instantly issiu- out, and the 
temperature would instantly fall 
to *1*0. Ilie vapour which Ims 
been formed has carried ofT the 
siwerobuudant heat in the water. 

ihc quantity of heat absorbed by 
a quantity of water when it is 
converted into steam, Dr. RIach 
calculated to be so much as would 
raise its temperature 8100 above 
boilins point, or to about 10 **o 
of Fahrenheit. He was not per¬ 
fectly satislicd with the accuracy 
of the means he employed, and re¬ 
quested his friend and pupil .Mr. 
Watt, to endeavour to ascertain 
this point. This gentleman, to 
whom the research was of th«; 
highest importancK in the con 
■tniction of his steam engines, ap¬ 
plied himself with great care to 
this subject, snd the r<>siilc was, 
that the quantity of heat absorbed 
by water, when it is cbiuiged into 
vapour, would he suJIieieut to raise 
it to 030 O of Fahrenheit, which 
does not differ leueh from the re¬ 
sult obtained by Ur. Hlack. If 
water ut the temptiruture of 0*0 
be put upon a fire burning regu¬ 
larly ana uniformly, it. order to 
make it boil, it must be raised 
1300 , or to 21 * 0 , before it boil, and 
as the whole water will nut be 
converted into steam until it bus 
received as much heat as might 
^ve raised it to nearly l, 0 U 0 O, that 
is to say, about lire times l 3 UO, 
or 7300 more than 21 *o ; it will re¬ 
quire five times ss much time to he 
all eraporutod, us it did before it 
begun to boil. 

As water ifrhea it ia converted 
iirom a fluid* to a aoUd state, gives 
oat the heat Which kept it fluid, 
1 *« 


so also, when virator passes from a 
state or vapoar to a nuid state, it 
gives out me superabundant hoat 
which was requited to raise it In 
vapour.* This proporty of steam 
has been successfully applied to 
the purposes of tmiiveying heat 
over a large building. It has also 
been emphiyed for heating water, 
boiling vegetables, and for a va¬ 
riety of culinary purposes. Count 
Uumford has the honour of eon- 
tririug the means by which this 
property of steam may be n»r- 
dcred most useful in common life. 
The property of steam is success¬ 
fully employed in the London 
breweries. 

If at any time the hand has 
been brought into the steam issu¬ 
ing from the tea kettle, great heat 
has been felt. Hold a piece of 
Iward over the steam of a tea 
kettle that it may form itite a 
liquid on the board, and then fiml 
the heat produced, it will much ex¬ 
ceed the Di-at oecssioned by pour¬ 
ing upon it as much boiling water 
as would moke tlic board equally 
wet. 

CALURIMRTER is an instro- 
ment invented to measure the 
quantity of beat, that any snh- 
stani e contains, which it has ab- 
sori.ed, and is eapubte of disen¬ 
gaging. It is done by melting ice, 
which is always rendered flitid at 
the same temperature, namely, 
3*° of Kabrenlieit, and all the 
heat which is afuirwards communi¬ 
cated to it docs not raise its tem¬ 
perature, but is merely employed 
in melting it, and a double or triple 
quantity of ire will be melted by 
a double or tripli‘ quantity of calo¬ 
ric, so that the portion of the iiiri- 
siblc heat which is employiKl, may 
he iiscerlained, by weighing the 
water produced from the melting 
ice- Tliis is the principle upon 


• In order to calculate how long 
it would take to convert any given 
quantity of water into vapour, 
notice the degrei- ut which it is 
when put upon thi< fire, and sub¬ 
tract this from *!*'>; then divide 
810° by the remainder; the quo¬ 
tient multiplied by tlio time the 
water takes to bM will be the 
result required. 
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wliicli Motm. l<aTOuier and La¬ 
place inrented thrir calorimoter. 

It ia computed of two timilar me¬ 
tallic Trstclt, contained within each 
other, and kept teparated by little 
rod* of metal, which it would be an 
iniproTcmeut to make of wood, or 
ofgluat. Tlie intvrriil between Uie 
two vetacit ia filled w ith ice broken 
into amall piecca, and heaped up, 
ao ua to form a continued envelop* 
To introduce tie- ice, the cover i» 
lifteil up, and when tlie apparatus 
is filled, it ia replaeed. It ia clear, 
that by taking care to renew con¬ 
stantly this ice in proportion aa it 
ia melted l.y the elici t of the tem- 
perattire of the attnoaphere, anp- 
I'oaed higher than 0 t<, the interior 
vi^aael and the apace in its inside 
will be le) t cnuat.iiitly at zero. But 
to efIVet till!, renovation, the water 
wliirh is formed liy this prurressive 
melting, must be carried off; such 
is the intention of a rock on the 
aide, plaeed iu the lower part of tlie 
space between the two vessels. 

Now in the interior vessel, there 
is Siispi'nded another still siualler, 
formi'd by the simple interw eaving 
of iron wire, and intended to eon 
tain the body which it ia wished 
to cool. The inters al between the 
second and third seasel, is ripially 
tilled with ice, piled up in sery 
small pieces, which is also intrii- 
diiceil into it by lifting up Uic lid, 
and the w ater which is produced^ 
aa it is melted, runs out liy a cock 
in the losser part, into 'a sr.ssel, 
where it is collected to he exactly 
weighed. 'Iliis being settled, let us 
admit for a monieiit, that tlie exter¬ 
nal air has no access into the inte¬ 
rior of the calorimeter. Then after 
a lime, mure ur less considerable, 
th«- interior ice will arrive at the 
temperature of th«' exterior inli-r- 
val, that it is to say at yi®, and it 
will keep itself invariably at tins 
degree, as long as the exterior 
covering of ire shall not be to¬ 
tally melted. But introduce into 
the innermost vesssel a body of 
which the t»-nipi'ratiire is raised 
above zero, this body will be gra- 
duiUly cooled, and in cooling, it 
tncU the surrounding ice, 
which will produce a certain quan¬ 
tity of wau-r, which wUl run out by 
the lower cock, 
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If this wmt^ be collected and 
weighed, it will be evidently the 
measure of the quantity of heat 
disengaged by the body on cooling 
down to .no. 

Ihe experiment to be properly 
condnet«-d, requires some precau¬ 
tions ; first, care most lie taken 
not to employ icc colder than 3ifo, 
for all the beat disengaged by tho 
interior body, will be I’mployed in 
bringing it to this temperature 
before melting it, and the effect 
will thus be incorrectiy ascertained. 
Ibis inronveuience is avoided by 
employing melting icc, or ice rea¬ 
dy to mult, and performing the ex¬ 
periment in an atmosphere raised 
two or three degrees above zero, 
rather tbuu below it- llien there 
wi.l be a certainty that the tempera- 
turi- of the ice, witli which the ex¬ 
periment is performed, is really at 
no, as it is wished, since it keepa 
at this fixed degree as long as it is 
not entirely melted. Ibis has also 
iiiiotlier ad> antage. The introduc- 
! tion of external air into the calori- 
nu tcr can never he totally avoided ; 
if it Were uiucfa warmer than the 
internal ire, it would melt a quan¬ 
tity which might be sensible, and 
which by mixing with the quan- 
titi«-o of water resulting from the 
experiments would alter them ; if 
on the contrary it w ere colder than 
no^ it would cool the temperature 
of the icc, and prevent its luelting. 
On account of the small density of 
the air, two or threi- degrees, or 
more, are iu this respect of litUu 
consequence, which therefore, af- 
ford» us more liberty in the svler- 
lioii of times to pt rtorm the experi¬ 
ment. But it may he rendered • 
much more I'xact, if it be always 
perfnmiod when the temperature 
IS a little above 32°, and care bo 
taken to have a m i oi.d calorimeter, 
in every nspect like the first, and 
charged in the same manner ; wiUi 
this difference ouiy, that no body 
is put into the inside. Then the 
quantity of melting ice iu this latter 
raloriinetcr, will give immediately 
the effect of the temperature of tho 
air. It only reinains to render 
these two calorimeters such that 
they may be compared. For that 
purpose, after being charged they 
are to be left to drop for some time. 
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for iniitAn 4 ^ 6 , an liaar. The ■water 
■which they dhall iiavo pr 'duced, w 
to *>e tiirowu away, aiid tlie w.iriii 
body bc'in^' iiitnuiurt'd one of 
them, R new oUsorvation in to he 
made. When the cnolini; ahull huvt* 
lerminated, which ta to be judged 
by t>?ealowneaa of th<‘ iiieltiiig, the 
qii.iiititiea of water furtin'd in tite 
two ctilorimetera. are to Imi weiglied, 
and by a^ihatnictiiig the one from 
the other, the di/terence >vill ex- 
preaa that which the action of the 
w'arm body introduced into one <if 
them alone produced ; l.*Mtly, in 
order to obtain greater cerliinty, 
trie exp(*rimeiit may he reiMotn'd, 
puttin'* the w'ariii body hito the 
other calorimeter. 

CAI-I*, ii npeciea of lim*‘ atone, 
eoiitaiiiing clay and OMdes of 

CAMr.hKON MI\KFl\b U ao 
named from the reannie.^a with 
which it pa-^^ea from one colour to 
another. It ia obtained hy nieltiin; 
together potRHM and black oxide of 
manganea^* in a erucible. The »»»- 
lutinii of thia auhatance in water la 
at tir:*t rreeii, and become-* yellow, 
and re*l, and by the* mhiiti'ni of 
a little potaxs, the »nliittoTi will 
again retr*»grado to green* iiy idding 
to the solution a little Htilphurou** 
arid or chlorine, it wdl «-ntirely 
]o.«e itH f'olotir. If an a<'id he pour¬ 
ed into the gr«‘<‘ii solution, it 
ehang'** to r€‘d. Hv bodiiir, t!je 
*‘Xce*H of pot.i>ii will he 
and tt will b«‘<*nfne red. Some «'CjiU 
precipitate thi» mmitatic^**, hy ub 
^o^bnlg the potaiiH aiidoxyg< n. K\- 
ponure to the air, the addiuoii of 
guttm, or du 'Mr, Rotia, haryten, or 
jitroutites, uU have an (dlect on the 
canieleoii. 

<• \Ml»KACHY WOOD. Sec 

W*»')0. 

C V-M PHOIl. There are two VimU 
grow in the K:iRt, th.* one pro*lu' »-d 
in the iiilinda uf Sumatra and llor 
neo, .and the other produced in 
Japan Hiid Cbiuu. 

{‘uniphor ia extracted from the 
roott, wood, and leave.i of two npi* 
ric« of luiirux, the ro«ita Hiror<linu hv 
far the gr**ate»t iduiridaiice. fhe 
methml c •iiMiatft iu diattlUng with 
water in li«rgc iron poU, Mirvirig ax 
ll«e body of a atill, with earthen 
beftdB adaptud, Jituflcdl with ftraw, 
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and provided with rcocircn. Moifr 
of the camphor beemnoa rondenaed 
in the aolid form among the atraw^ 
and part cornea o>or with the water* 
Th<‘ aiiblimation of caiiiplior ia 
ptuiortned in low flat-bottomed glaaii 
\e»'«ela placed tti aand ; luid tho 
CHinphor b<*roniea r«»Ti<*ret<‘ in a 
pure i>tuC<^ ag«‘iin«it the upper part, 
whence it ia aft'‘rw*Rrdx .Heparaterd 
with u knifi', after bnutking the 
ta'wi^ UHsertM, that no addi¬ 
tion it* ri'<|uiMite ni fh<* piirifn‘atiaii 
of camphor : Imt that tin* clinTpoint 
con-'intx iu managing the fir** mi 
that the upper pail nf the ve^Msel 
inav be li*»t erotugh t" bake th<* 
Hublimati* Uh^ iIh v into a kind of 
cake. C'hiipfal saxH.th** lioll.tndt^r'* 
mix nn ounce of with 

everv pound of cam^ihor pre^ioua 
to the distillation. 

I*arihe*l camphor is a white tom. 
Crete cry»itall‘iie inci-, mtt 

brittle, hut e.^^ilv crumbled, hating 
.1 peculiar «‘«^n^i''lenc<• r<-*em?il»ng 
that of fip*Tmiic*’li, hut h.ird«»r. Jt 
lia-4 a strung li\«dy aniell, an-t nn 
acrid ta.«»te ; i** ao t**l.*tile as totally 
f'l i-xhalc uh* u lef' e\p‘i»ced tu a 
warm air; i- light enouc.n to nvvim 
on wat«*r ; and !•« very intlamma- 
hle. burning with a serv whjtw 
I flame and amiiXe, without any 
re.,idm‘. 

The roots <»f /♦•doary. thsm**, rose 
niarv, sage, th« littul.i helleiiiuiti. 
fh*' ancuioiiY, tin* pascpi*' flower or 
|>ul.-«atiilu. and other ' eger.il ]**•», 
ad'or<l 4 amidior by disttUaltoii. It 
IS obst-rt ahii*, that .ill fhe'«e phints 
afford a mu h largiu* ipiiiiftiv of 
* amohor, wlii' i the xap has been 
MUllered to p.*»s to the roncretn 
f*tat<‘ by several uioiith»’ ilrving. 
'Mivriie and pi'ppiTuaut, siowiy 
diied, afford iiiuiit camphor; and 
.Mr. .Acharil h.is ohs4’r>e<t, that a 
s:ii.*n of camphor is di-('tigage.l 
u Ikoi volatile oil of feiiui ] 15 tn^atoit 
With acids. 

Mr. Kind, a (Icrman chemist, 
end«a«ounim to incf»rpor.%te mu¬ 
riatic aiid p is with oil of turpentine, 
hy putting tins oil into tht* teasela 
in whndt the gas was received 
when extricated, found the oU 
change ftrst yidlow, thmi brow'u. 
and lasily, to he ulnioAt wholly 
cuagulatcd into a cryatRlliiie tiirmi, 
which comported iUclf in every 
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fefp^ct like campbor. Tromndorfl' 
and Boollay coulirm thU. A hiuhU 
quantity of camphor may be obtaiu- 
ad from oil of torpentinc by tfiinpU* 
dUtill.itioD, at a very geutic liwti. 
Othiir caaiintial oiUy however, afford 
more. By pvaporutioii in shallow 
V4>HMelii, at a h«‘Ht not exceeding 
57^ i'. Mr. Proust obtained from 
oil of Irmnider .25, of aage .21, of 
marioram .lOM, of rosemary .0U25. 
lie coii(luct(*il the ojUTation on a 
pretty large arale. 

Camphor is md soluble in water 
in any perreptible degree, though 
it comiiiuiitcates its smell to that 
timd, and may be bnriied us it 
flouts on its siirf.icc. It is said, 
however, that a .'^tirgeon, at Madrid, 
has eileen'd iU solution in water by 
means of tiie rarbimie acid. 

(’ainplior may be powd«*rcd by 
moisft'uiiig it with uleobo], and tn- 
tiiratiiig it till dry. It luuy be 
f4»r!ned into a*» emulsion by previ¬ 
ous gnmliug With near three times 
its Weight of elmoiids, and after 
wards gradually adtl'.tig the water, 
^olk. of egg and tuueilngi’S are also 
vdlectual jor this purpose ; hut 
sugar does not answer widl. 

It has uhsiTv i d by Uomien, 

that Miiiall piece.s of camphor float* 
irig on water have a rotatory mo< i 
tion. 

Alcohol, etheri:, aiut oils, dissolve 
camphor. 

I'he addition of water to the spi¬ 
rituous or u< id Kf>lutions of cam¬ 
phor, instantly .sep.irati'S it. 

Mr. IJatcliett bus particularly 
examined the action of sulphuric 
acid on camphor. A hundred graiti.s 
of entu^hor vore digestisl in an 
ounce of concentrated sulphuric 
Jichl f<ir two ilax!'. A gtmtk* heat 
W'.is then applied, Kiid the digits 
tiou continued tor two days longer. 
fviK oi,U4es of water were then 
added, and 1ht> v^ludi* distilled to 
ili’MU'ss. 'rhi'c'e grains td' an essen¬ 
tial oil, hauiig a mised odour of 
laveiidir ami pepperiuiiit, came 
liver w tth tin* watet. The reHidutliii 
being tre.i(4Hl twice with two ounces 
of ah idiol each time, fifty three 
grains of a rompact «oal in small 
fragments r«*inained undissolv ed. 
Th<‘ alcohol, biuug evaporated iu a 
Water hath, yitddcd forly-uiue grains 
•f a hlacktsh'hrowu substauco,which 


was bitter, astringent, hod the amell 
of caromol, and formed a dark 
brown solution with water. This 
solution threw down very daik 
brown precipitates, with sulpliuto 
of iron, acetate of lead, muriate of 
tin, and nitrate of lime. It precipi¬ 
tated gold in the metallic state. 
Isinglass threw* duw*n the whole of 
w*hat w'ai* dissolved in a nearly black 
pivc.pitaU*. 

When nitric arid is distilled re 
peatedly in large quantities from 
camphor, it converts it into a pee*! 
liar acid, called ciimphoric. 

Dr. Iljozuscm fmnd & grain of 
camphor to contains lu follows 
Carbon . . 73.01 
Hydrogen . 14. *10 

Oxygen . . 11.00 


100.00 

It melts at 266^, and boils at 
400 ^. 

('amphor is used in medicine, but 
frequeuUy to conceal tlie propara- 
tioiis employed. Wlieu dissolv ed in 
acetic acid, it y'iehU, with sumo 
ess«*ntial oil, the aromatic vinegar. 
Its eiBuvia are very noxious to in¬ 
sects, on which account, it is put 
iu tiui cases with pr(*served or 
stuffed birds or bvsists, to protect 
Uioui from their ravicges. 

CAMPHORIC ACID. M. Kos<*- 
garU'H found some yearn ago, that 
an Mciil w*ilh peculiar propc'rties 
W'as obtained, by distilling nitric 
acid eight times following from ram. 
phor. Bouillon La^ange has since 
ri'pcated his experimt'nts, and the 
following is the account he gi^e.H ot 
its prepuraciem and^pniperties. 

One part of camphor being intro¬ 
duced into a glass retort, four parts 
of nitric acid of the strengUi of 3(i 
degrees are to be puurt'd on it, u 
receiver adapUwl to the retort, .'lud 
nil the joints well luted. The re 
tort bt then to he placed on a sand 
b«*at, and gradually heated. During 
the process a considt'rable quantify 
of nitrous gas, and of c.irbonic acid 
gas, is evolved; and part of the 
r;unphor is volatilizevi, whih* ano¬ 
ther part seiaes the oxypt u of the 
nitricttcid* When no mor«' v apours 
are extricated, the vessels are to 
be Htqiarated, and tht* suhlitned cam¬ 
phor advied to the acid Uiat rciinuns 
la the retort. A Ukc quantity of 
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ftitric ncid is asain to bo ponrc^d on 
this, and the £sttlUtum ntpcatcd. 
This operation munt be reiterutcn] 
till Die camphor is completely 
acidifi4>d. Twenty parts of nitric 
avid at are sufticieiit to acidify 
one of c;imphor. 

\Mien the whole of the camphor 
is BcitUlitHi, it crystallixt'H in the re- 
niaiuiua Htioor. Tlie w*hole in then 
to he poured out upon a hlt<‘r» and 
washed with distilled water, to ear 
ry otf the nitric arid it iimy hate 
retained. The most cert.iin indics- 
tiuii of the aeidtfication of the cam¬ 
phor is its erystalli:«iiif; on the ru<d> 
itif; of the liquor reUimuiiiR in the 
retort. 

'i'o purify this acid it must he dis¬ 
solved in hot distilled water, and 
the s«dution, after heiii^ filtered. 
«'vuporated nearly to hail, or till a 
s 1 i{ 2 :ht pelluie forms, when the 
c.unphorir acid will he obtained in 
crystals on <'ooling. 

This experiment l>eiii{t too lon^ to 
lit* exhibited by the cheinic.il h‘c 
turi'r, its place way he supplied by 
the fMlow'iiip. 

Ajar 1 .-* to be filled over in«Tciirj 
with oxygen gas from the ehlorate 
ol potash, and a little W'ater passed 
into it. On the other hand, a bit 
of camphor and an atom of phos. 
phorus are to he placed in a little 
cupel; and iheu one end of a eur\ ed 
tube is to be convi'Ved under tlie 
jar, and the otluT end uiuIit a j tr 
tilled w'ith w atiT in thi* pueutiuito- 
(Inimical apparalun. The a|>p.iraru*> 
being thus arranged, the phospho 
rus is to h<' bnidicd by iiu ans of a 
ri*<|.hot iron, ftie pho.HphuruH in- 
tlaines, and afterw ards the eatuphor. 
'Ilie flame pr<»duo«-tl by the cam 
phor IS v«Ty >i^>d; luui h heat is 
giveu out ; and the jar is lined W'ttli 
it Mack substance, which gr.idualK 
tails dow’ii, and rovers the wat«‘r 
standing on tin* quicksilver in the 
jar. ‘fhis is oxide of rarl.otu At 
tJie same time a gas i** collected, 
that has all the ehann ters ol car- 
lionic acid. 'Ihe water contained'u 
the jar is very fragr.itif, and <-ou 
tains rainphorir ucul in soluttuu. 

1*he euiiiphorir acid has a sbghtlv 
and, bitter taste, and reddens mfu 
Hion of lictnuM. 

It crystallines ; and the crystals 
upon lue wholo rvseuiblu thoiK: of 
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muriate of axnmotiia. (Kooegftrtes 
says they are parallelopipeds of n 
snowry wbitenesa.) It eiBoroscea on 
exposure to the atmosphere ; is not 
very soluble in cold water; wbt»n 
placed on burning coals, giv<*s out 
a thick aromatic smoke, iind is en¬ 
tirely dissipaU'd ; and with a gentle 
heat melts, and is sublimed, llie 
mineral tieids dissolve it vjiitirely. 
It decomposes the sulphate and 
muriate of iron. The lixi^d and 
Volatile oils dissolvi* it. It is like 
w^isi‘ soluhh* in alcohol, niid is not 
precipitated frem it hv water; a 
property that dtstiuijuishes it from 
the ht*n/oic acid. It unites easily 
with the earth** and alk.ilis. 

To prepare the raniploirah^s of 
lime, magnesia, and aliimtiia, tlH*se 
earths must be ditl'iised in water, 
and crystalhiit'd * impbonc a<'id add¬ 
ed. The luixtor*' must th«‘ii l>«» 
boiled, ldt«‘red while hot, and the 
solution conceutrated by evaporu- 
tioii. 

Iln* rnm}di<irate 4»f h;iryt«^s is pro 
pared by dissidviug tin* pure e.irtl. 
ill water, and then adding crystal- 
bred camplmri** ui’id. 

Those of potash, iMida, and am- 
mouia, should be prepan^d with 
llieir <‘srhou.'ites dissolved in wat««r; 
these solutions are to b«‘ saturated 
W'ith cr>st.illired c.iniplmric acid, 
heated, filtered, evaporated, and 
cooh'd, hy w'liich tiu*aiis the cum- 
plmrates will In* obtaitu'd. 

if the cmiiphoric. a* itl In* very 
pure, they have no smell ; if it he 
not, they have alw'sys aslightsun. 11 
of iutiiphor. 

'Ilie cumphorat«*s of alumina and 
liarvtes te.ive a little aciditv on the 
tongue; the rest have a slightly 
bitti-rnh taste. 

Tli«‘y are all deroinposed hy 
hear ; the acid Ih iiig separated and 
subliiuv'il, and the base remaining 
|>ur<*; that «>t umtuonia I'XceptiMl, 
will, h is entirely volatiti/a*d. 

lfth«*> be exposed to the blow*. 
f>ipe, the acid bums with a blue 
dame : that of airiiauma gives first 
a blue dame ; but tow .ird the end 
It becouK'S red. 

'Ihe ramphorates of lime and 
luagnesia are little soluble, the 
others disHolvir more easily. 

Thii mui«*ral Oi'ids decompose 

them aU« llic alkalis oud earths 
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4ct in’ tha ordar of flu'fr afSni^ for 
the camphoric acid ; wliich is, lime, 
putaah, aoda, barytes, ammonia, 
alamiaa, magnesia. 

Several metallic solutions, and 
several neutral salts, decompose 
the canmhorates; such as the ni¬ 
trate of barytes, most of the cal¬ 
careous salts, Ac. 

Thu cumpborates of lime, mag¬ 
nesia, and barytes, part with tlieir 
acid to alcohol— Kagraitge’s Ma- 
Miu'l d’un flours tUs Chimie, 
CAKCKU (Mittbk of) was 
found by Dr. Crawford to i^vc • a 
green colour to syrup of violets, 
and when treated with siilphuric 
acid, it gave out ii gas resembling 
sulphuretted hydrogen gas, which 
he tfuppoH<-d to have existed along 
witli ammonia in the ulcer. Me 
found aqueous chlorint> removed 
the violence of the odour, and he 
recommends it, therefore, tr> be 
u.sed to wash the sorr.t, an likely 
to Itavu a very salut-iry eflect in 
mitigating the disorder. 

C.5NNEL CO.M,. The name of 
a species found near Whitehaven, 
ami other places iu Kiigland, and 
at Gilmcrton and Muirkirk, iu 
Scotland. It Is nm.ssive, of a beau¬ 
tiful velvet greyish black, of spe¬ 
cific gravity from 1 .'23 to 1 .‘27. It has 
been worked on tlie lathe into drink¬ 
ing vessels, siiufT boxe.s, and other 
toys. 

CANNON METAI, is a composi¬ 
tion of copper and tin. 

CANTH.AKIDES, on SPANISH 
FLIES, c.nlled by Omelin, the lytta 
ve.ssicatoria, which has been adopt¬ 
ed by the London Oolli-ge of Phy¬ 
sicians. Prom the iuspLvsated wa- 
t»‘ry decoction of fliese iiist-cU 
treated with alcohol, a re.siitoiis 
matter is obtained ; which is sup¬ 
posed to be the hlUtering priu- 
elple. If a few grains only be 
takeu into the stomach, they art as 
a poison, producing satyriasis, deli¬ 
rium, coaviilsions, and death. t)il<, 
milk, syrups, friction of the spine, 
with volatile liiiiim-iit and lauda- 
num, and dr.iiights containing opi- 
Tuu, and camphorated emulsion, are 
the best antidotes. 

CANTON’S PHOSPHOnrS is 
thus prepared. Calcine oyster 
shells ju the open tire for a half an 
hour, Uien select the wluttsst and 
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the largest pieces, and ndx fibem 
with one-third of their weight of 
fionr of sulphur, pack the mfac> 
turc closely into a cwvered crud- 
hle, and heat it to redness for an 
hour. When the whole is cooled, 
select the whitest pieces for use. 

CAOrTCHOl C. This substance 
which has been improperly termed 
rlatfk- gum, and vulgarly, from its 
cominuti application to rub oat pen¬ 
cil marks on paper, Indian rubber, 
is obtained from the milky juice of 
differeut plants in hot countries. 
The chief of these ore the Jatropha 
elastica, and I'rceola elastics. 

The juice is applied in successive 
coatings on a mould of clay, and 
dried by the fire or in the sun'; and 
when of a suflicient thickness, the 
mould is crushed, and tlie pieces 
shaken out. Adds separate the 
caoutchouc from the thinner part 
of the juici> at nnee by coagulating 
it. The juice of old plants yields 
ni'arly two-tliirJs of its weight; 
that of younger plants less. Its co¬ 
lour, when fresh, is yellowish white, 
but it grows darker by exposure to 
the air. 

Itu- elasticity of this substance is 
its most remarkable property: when 
warmed, ns by immersion ill hot 
water, slips of it may iH< drawn out 
to seven or eight times their angi¬ 
nal length, and wtll return to their 
former dimensions nearly. Hold 
rendirs it stiff and rigid, but wanhth 
restores its original ela-sticity. Ex¬ 
posed to the fire it softens, swells 
up, and bunts with a bright tlanie. 
In Cayenne it is used to give light 
as a candle. Its solvents are ether, 
volatile oils, and petroleum. I'ho 
ether, howevsT, rcqn res to be 
washed with water n-pe.att*diy, und 
in this state it dissolves it complete 
ly. Pelletier recommends to boil the 
caoutchouc in water for an hour; 
then to cut it into sb-nder threads ; 
to boil it again about .lu hour ; and 
then to put it into rectihed sul¬ 
phuric ether, in a vessel close 
stopped. Ill this way he says it 
will be totally dissolved in a few 
d.iys, without heat, except the im- 
pnriHes, which will fall to the bot¬ 
tom, if ether enough be employed, 
lleriiiard says, the nitrous ether 
diasolres it better titan the sul¬ 
phuric. If thia ablation be spread 

N 
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Mk any fulMtani)i.> the ether evapo¬ 
rates very quicUy, and leaves a 
coating of caoutchouc uiulturttd in 
its properties. Naphtha, or petro¬ 
leum. rt'ctiiieil into ii colourless li¬ 
quid, dissolves it, and likewise 
leaves it uucbuuged by evaporation. 
Oil of turpentine softens it, and 
forms a pasty uuu<s, that may he 
spread as a varnish, hut is very 
long in drying. A solution of caout¬ 
chouc in live limes its weight of oil 
of turpentine, and this solution dis- 
Sttlred ill eight times its weight of 
drying linseed oil by Imiling, is 
said to form the varnish of air-bal - 
loons. Alkalis act upon it so as in 
time to destroy its elasticity. Sul¬ 
phuric acid is decomposed by it; 
sulphurous acid being evolved, and 
the caoutchouc cou verted into ebar- 
tmal. Nitric acid acts upon it with 
heat; nitrous gas beinR gireu out, 
said osaiic acid crystallixiue from 
the residuum. On distillation it 
mves out ammonia, and curburetted 
hydrogen. 

Caoutchouc may be formed into 
vaiiuus articles without uuderguing 
the process of solution. If it be 
cut into a uniform slip of a proper 
thickness, and wound spirally round 
a glass or metal rod, so that the 
edges shall be in eluse contact, and 
in this state be boiled for some time, 
the edges vi-ili adhere so as to form 
a tube. Pieces of it may be readily 
joined by touchiug die edges with 
the solution in ether : but this is 
not absolutely necessary, fur, if 
they Ik! merely soih-iied by heat, 
and them pressed tugirther, they 
Will unite very firmly. 

If linseed oil bo rendered very 
drying by digesting it upou an 
oxide of lead, and afl'^rward applied 
with a small brush on any surface, 
and dried by the sun or in die 
smoke, it will utl'ord a pellicle of 
considerable finunuss, transparent, 
burning like caouteliouc, and woti- 
derfully elastic. A pound of thU 
oil, spread upon a stuun, and ex¬ 
posed to the fiir for six or seven 
mouths, acquirerd almost all the 
properties of eauutchouu : it w as 
Used to make catheters and bougies, 
to varnish halltiuiis, and for other 
purposes. 

Of the rnmerol caoutchouc there 

•le aevonU vacMAie* ; 1. Of ablack- 
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ishdirowii incUotng to olive, soft, 
exceedingly compremible, unctu¬ 
ous, with a slightly aromatic smell. 
It burns with a bright flame, leaving 
a black oily residuum, w'bich does 
nut become dry. 3. Black, dry, and 
cracked on the surface, but, when 
rut into, of a yellowisfa-vvhitc. A 
fluid resembling pyroligtiic acid 
exudes from it when recently cut. 
It is pellucid on the edges, and 
nearly of a by.iciuthiue red colour. 
3. Similar to die preceding, but of 
a soiiiewbat firmer texture, and lig 
ueous appearance, from having ae 
quirud cuiisisceucy in repuated 
layers. 4. Kescuihliiig thu first va¬ 
riety, but of a darker colour, and 
adhering to gray calcareous spar 
witli some grains of galu-iia. S. 
Of a liver-brown colour, haring the 
aspect of die vegetable cauutcliouc, 
but passing by gradual transition 
into a brittle bitumen, of vitreous 
lustre, and a yellowish colour. 6. 
Hull reddish-brown, of a spongy or 
cork-Iike texture, coutaiiiiiig bl^k- 
isli-grey nuclei of impure coout 
chouc. Many more varieties are 
enumerated. 

One sperinien of this caoutchouc 
has bec.i found in a petrified ma¬ 
rine shell enclosed in a ruck, and 
auoUier enclosed iu crystaUiwd 
fluur sp<ir. 

The mineral caoutchouc resists 
dll' action of solvi-uts still mure 
than dn- vegetable. Tlie rectified 
nil of petroleum affects it must, 
particularly when by partial burn¬ 
ing it is resolved into a pitchy 
viscous substance. A hundred 
gniiuH of a spi-ciiueu analysed iu 
die dry way by kl.iprodi, atVorded 
ciirburcttcd hydrogen gas 3H cujiic 
inches, carbonic acid gas 4, bitu¬ 
minous oil 13 graiin:, sciduloiis 
plilegni 1.5, rliarrual lime 3, 

silex 1.5, oxide of iron .75, sul¬ 
phate of lime .5. ulumiiia .35. 

(iauuU'buuc has been applied to 
preserve the surface of iron goods 
from oxidutma by die action of 
die uunitspherc, for which it is 
well adapted, as it doi-s not un 
dergu any change iu th<’ iiir. It 
uciiu’res H treacley cuusislence un 
der ordinary degrees of jieat, uil 
bvrvs firmly to iron or steel, and 
is caaily removed by a soft rag 
and a pigev of biuad. Tbe most 
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imefiil ftpplicatian »f thl* property 
id to prenerre the eerfiice of eu- 
emrrd steel blocks and plates, 
when mixed with oU of nzrpentiiic 
it is more easily applied. 

CARAT. We constantly hear of 
^old lieing so many carats fintt, ns 
!t2 carats for example ; that means 
that in one pennyweight, wliieh ia i 
!t4 eraiiiH, there are Ti (trains of 

r iire (told, and 3 prains of alio). 

f (totil he said to be IP carats fine, 
there are 1» (trains of pure gold, 
and a of alloy, in the 34. 

f'MlHON. When regctahle mat¬ 
ter, particularly the more solid, as 
wood, is exposed to heat in close 
Tessels, the solutiln parts fiy off, 
and I<'a>e Itehtnd a nlack porous 
substance which is rbareoal. If 
this be suffered to undergo combus* 
tion in contact with oxygen, or 
with atmospheric air, much the 
greater part of if will combiuc I 
with the oxygen, and escape in 
the form of gas ; leasing aboot a 
two-hundredth part, which consists 
chiefly of difierent saline and me¬ 
tallic sitbstanres. Iliis pure in- 
fiammabU- part of the charcoal is 
what is commonly called carlxm : 
and if tlie gas be received into 
proper t<-ss<-Is, the carbon will be 
found to has o been converted by 
tile oxygen iuto ati acid, colled the 
carisonie. 

From the circumstance, that in- 
flainm.vble substances refract tight. 
In a iBtio greater than that of their 
densities, Newton infern-d that 
tlie <liaiiiniid was iiillnnmiable. 
The ((iiantity of the intlammable 
part of rh.>rcoal requisite to form 
a hundred parts of carbonic acid, 
W. 1 M calculated by Laivoisier to be 
twenty-eight parts. From a careful 
experiment of Mr. Tennant, *7.6 
parts of diamond, and 7*.4 of oxy¬ 
gen, formed 100 of caroonic acid ; 
Slid hence be infetred the identity 
of diamond, and the itifiaiumable 
part of ehareoal. 

Wi-ll bnriied ehareoal is a con- 
diietiir of electricltv, though wood, 
simply deprived ol' its moisture by 
l>iil.iiig, is a noncondurtor ; but it is 
u V rry had conductor of calorie, a 
property of considerable use on 
many occasions, as in lining cru- 
eihles. 

It is Insoluble io-water, and hence 
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the utility of chairing the rarfiiea 
of wood exposed to that liquid, ht 
Older to preserro it, a circumstance 
not unknown to the ancients. 
This preparation of timber has been 
proposed as an effectual preventiTe 
of what is commonly called the dry 
rot. It has an attraction, bowerer, 
fur a certain portion of water, 
which it retains very forcibly. 
Heated red-hot, or nearly so, it 
decomposeji water; forming with 
its oxygim carbonic acid, or car¬ 
bonic oxide, according to the quan¬ 
tity present; and with the hydro¬ 
gen a (tascous carburet, called ear- 
burett^ hydrogen, or hcary in¬ 
flammable air. 

(Jharcoal is infusible by any heat. 
If exposed to a very high tempe¬ 
rature in close vessels it lose* 
little or nothing of its weight, bat 
shrinks, becomes more compact, 
and acquires a deeper black colour. 

Recently prepared charcoal has 
a remarkablejproperty of absorlnag 
different pases, and condensing 
them in its pores, without any 
alteration of their properties or its 
own. 

Charcoal has a powerful afini^ 
for oxygen, whence its use in di^ 
oxygenating metallic oxides, and 
restoring tlieir base to its original 
metallic state, or reviving the me¬ 
tal. Thus too it decomposes seve- 
r;U of the acids, as riie phosphorio 
and sulphuric, from -uhicb it ab¬ 
stracts tlieir oxygen, and leaves the 
phusphoTUB auci sulphur free. 

Ciirlion is capable of combining 
with sulphur and with hydrogen. 
With iron it foims steel; and it 
unites with copper into a carburet, 
as observed by l)r. Priestley. 

A singular and important pro¬ 
perty of charcoal is that of destroy- 
iiig the smell, colour, and taste of 
various substances: for Uie first 
accurate experiments on -which we 
are chiefly indebted to Mr. Lowits 
of Petimburgh, though it had been 
long before recommended to correct 
the f<rtor of foul uleers, and as an 
autiaeptic. Un this account it is 
certainly the best dentifrice. Wa¬ 
ter that has become putrid by long 
keeping in wooden casks, is ren¬ 
dered sweet by filtering through 
clmrcoal powder, or by agitatian 
With it; partkalarly if a few drop* 

N * 
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of anlpliTiric acid b« added. Com¬ 
mon vinegar boOed with charcoal 

f owder becomes perfectly limpid. 

aline solutions, that are tinged 
yellow or brown, arc rendered co¬ 
lourless in tlie same way, so as to 
nflbrd perfectly white crystals. 
Ihe impure caibonate of anunoniu 
obtained from bones, is deprived 
both of its colour and fetid smell by 
sublimation with an equal weight 
of charcoal powder. Malt spirit is 
freed from iW disagrtwable flarour 
by distillation from charcoal; but if 
too much be used, part of the 
spirit is decomposed, iiimple nia. 
ceration, for eight or ten days, in 
the proportion of about I-I5eth of 
the w<*ight of the spirit, improves 
the flavour mneh. ft is necessary, 
that the charcoal be well burned, 
brought to a red heat before it is 
used, and luied ns soon as may be, 
or at least be carefnlly excluded 
from the air. The proper pro]>or- 
tion too should be ascertained by 
ox]>erimeut on a small scale. The 
charcoal may be used repeatedly, 
by exposing it for some tome to a 
red heat before it is again em¬ 
ployed. 

Charcoal is used on particniar 
occasions as fuel, on account of its 
giving a strong and steady heat 
without smoke. It is employial to 
convert iron into steel bv cementa¬ 
tion. It enters into the composi¬ 
tion of gunpowder. In its finer 
states, as in ivory black, lamp- 
black, ttc. it forms the biuiis of 
black paints, Indian ink, and 
printers' ink. 

The purest carbon for chemical 
puiposes is obtained by strongly 
Igniting lamp-black to a covered 
cmriblu. 1'his yields, like the dia- 
ifiond, unmixed citrboiuc acid by ! 
combustion in oxygen. 

Carbon unites with all the rnro- 
mon simple combnstiliies, and with 
aaote, forming a series of most 
important compounds. With sul 

f thur it forma a curious limpid 
iuuid called carburet of sulphur, nr 
siuphuret of carbon. With phos¬ 
phorus it forms a species of com¬ 
pound, wboac properties are im¬ 
perfectly ascertained. It unites 
with hydrogen in two definite pro¬ 
portions, constituting sulicarburet- 
ted and carfouretted hydrogen 
iM 


gaaes. Witii aaote it forcaa prvuHe 
gas, the cyanogen of M. Gay 
Lnssac. Steel and plumbago arc 
two different compounds of carbon 
with iron. In black chalk wo find 
this combustible intimately asso¬ 
ciated with silica and alumina. 
The primitive combining proportion, 
or prime equivalent of carbon, la 
o.r.t on the oxygen scale. 

For experiments carbon may bo 
obtained by strongly igniting lamp¬ 
black in a crucible. 

The diuiuoiid consists of pure 
cnrlmn. Sf*e ItisMONO. 

CAKIiON MI.NKlULisfoundin 
small quantities in lieds of coal. It 
has a silky lustre and_ fibrous tex¬ 
ture of wood. It consists of char¬ 
coal with variomi proportions of 
earth and iron, and is free from 
bitumen. 

CARUtlN.kTKS are compounds 
of carbonic aci.l with earths, alkalis, 
and metallic oxides. They are very 
abundant in nature, and some ac- 
c-otmt of them will Im* found under 
the sperifir articles with whicli car¬ 
bonic acid combines, and also under 
carbonic acid. 


■C.\RBONATK OF UARITES. 
•Stx* Hi-svv Brsa. 

(iAKBONATK OF LIMK. Seu 


CALctBKoi’s Sr*a. 

CARBONATE OF STRONTIAN. 
See KTaoKTivN and Hxwy Srsa. 

CARBONIC ACID- This acid, 
being a rom|>ound of carlHin and 
oxygen, may !«• fnrm«‘d by Imming 
charcoal; but ns it exists in great 
abundance ready fonned, it is nut 
necessary to have recourse to this 
expedient. AH that is necessary 
is to pour sulphuric acid, dilutiul 
witti fivv> or six times its weight of 
water, on common chalk, which is 
a (ompound of carlsinir acid and 
lime. An effervescence ensues ; 
carbonic acid is evolvi-d in the 
state of gas, and may lie received 
in the usual manner. 

As the rajiid progress of che¬ 
mistry during the latter part of the 
lath century, was in a great mea¬ 
sure owing to the discovery of this 
acid, it may lie worth while to 
trace the history of it somewhat 
particularly. 

Faracelsns and Van Hcimont 
were acquainted with the fact, that 
air i* extriouted Crom wiUd hodie* 
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during certain procenscH ; and thi* 
latU;r gave to air thuii |iro(luc<‘d the 
imnio of ga». Boyle called tlic‘?«e 
Xindu of air artificial airn, and kus- 
pec-ti'd that they might he Uiflereut 
from tin* air of the atniosphcTi*. 
iialrM aarerhxiut'd the quantity of 
tiir tlir.t could be extricatf'd from a 
groat \arii'ty of boilien, antt showed 
that it formed an essential part 
of th«'ir comperdtion. i>r. 
prosed, that the suhstanres then 
called litne. magnesia, and alkalis, 
were compounds, consisting of a 
>ei*nlj.ir speriea of air, and pure 
itne, inagiiesi.t, and alkali. Tn this I 
Hpecies of air he ga\e the name of | 
fixed air, because it existed in those 
bodii N in H fixed state. J'liis air or 
gas was afliTWards inve ■itigaled, 
und a gri'at number of its prone'r- 
ties asei’rf.lined, b> l>r. }'ri<*stley. 
From tin M* pr<*perth s Mr. heir 
lirst concluded that it was an ai'iii ; 
and this opinion w'us soon cfui- 
finned by the experinu'iits <»f Berg¬ 
man, Foutaiia, and others. Dr. 
Friesfley at first su.spected that 
tliis acid rnt 4 *red a.s;tii eli'iiicnl into 
tin* com posit ton of atnu>spheri«*al 
air; and HergniAii, adopting tin* 
same tipimon, ga>e it the name of 
airiul and. .Mr. Bewley ralli'd it 
mephitic acid, because it could not 
be respin*d M'lthoiit orcasioning 
death ; and tin- n.ime was ;d.«t) 
adopted b> .Moi'\t‘au. Mr. Keir 
lalh'd it calcareous acid; and at 
last M. lanoisier, after discovering 
its {imposition. ga\e it the naxue 
of I arbonic acid gas. 

Tin* opinions t>f chemists ron- 
ccruiiig thi-1 onipositiun td carbonic 
ocid h.i>e uadi ri;onc us many revo- 
lutiiniH as its Hiime. Dr, Priestley 
and Hergiu in seem at tirst to ha\e 
consitlered it as an i lement; and 
»<*i{Tul relebrati^d {licmists main- 
taiiu'il that it was the achUfyiug 
principle. AfterwariU it was dis- 
coiiTed to be a compound, und 
that oxygiu gas nas uue of Its 
comptnieut parts. I poll this dis¬ 
covery the prevalent opinion «if 
clieumt' was, that it consisted of 
<»x>g»-ii and phlogi-«tou ; und when 
)i>drog«*n and phlmdston came, ac¬ 
cording to Mr. Kirwan’s theory, to 
niguify the sanu* thing, it wa.s of 
courst* niaiiitaincd that carbonic 
acid was composed of oxygon and 


hydrogen i And though M. Lavoisier 
deiaonstratcd that it was formed 
by the combination of carbon and 
oxygen, this did not prevent the 
old theory from being njaintained ; 
bocHUHc carl>oii wen itself consider* 
cd as a compound, into which a 
very great qiKiiitity of hydrogen 
enten d. But aft**r M. Lavoisier 
had denionstrated, that the weight 
of the carbonic acid produced was 
precisely equal to the charcftal aadt 
<)X 5 'gttj employed; afl< r Mr. Ca- 

; veudish baddibcuvered, that oxygeu 
' and hydmgeii ’ivh<*u rombineci did! 
not form carbonic acid, but water, 
it was no longcT possible to doubt 
that this acid was composed of 
carlujii find oxx gen. Accordingly, 
all fartiier disputi; almut it is at ait 
end. 

if any thing w<Te still wanting, 
to put tills concIii.sioTi beyond th® 
r<*a' h of doubt, if wa.s to dccom- 
poH4* c.tTbo?‘i*' achl, and thus to> 
i'.vhiLir component parts by 
analysts as v.ell as synthesis. Thhi 
h.is bel li nctuaily done by Mr. 
Tt'umint. Into a tube of glass ba 
introduci’d a hit of phosphorus and 
S4»me carlMmati* of lime. He then 
S4*a]<‘d t>](* tub4* hermeticaliy, and 
applied hi'at. Phosphate of limes 
W';is formed, and a <juantity of 
charcoal di'positeil. Aow pbos* 
phatf* of lime is rompo.-it'd of pbi>M- 
phoric arid ami lime, ami phosphoric 
arid is compus4*d of phuspbonui 
and oxygt'n. I’be substances in- 
troduc4Hl into thi' tube were pbos* 
phorus, lime, and carbonic acid* 
und tlie substiitn'os found in it 
were ydiospboriis, Linn*, oxygen, 
and 4*h:ir4’oal. 'fbe carbonic acid, 
1h<*rcfoT4*, must have been decom- 
poseil, and it must have ctsiisist4*d 
{>f oxygen and charcoal. This e3^- 
leriTment was repi'uU'd by Dr, 

N arson, w*ho ASC4*rtain4*d that tht» 
w<’ight of the oxygen and c harcoal 
tngi'ther was equal to th;*t of the 
rurlmnic arid whu'b had been in* 
trotliiced ; and in order to show 
that ft was the carbonic acid which 
liud been diTompoM'd, he intro¬ 
duced port* liiiu* and viliosphorus ; 
and, instead of pho.sphate of limo 
and carbon, he got nothing but 
phosphuret of lime. These expo* 
rimeiits were* also couiirtaed by 
Ir'ottrctoy, >auq»«eliM, i»ylT«*tce, 
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And Jlrongnlart* Count MiuMiii> 
ViiscliKin too boiled a boIuHou of 
carboiuitc of potash on puriftod 
bUoapburus, iiud obtaiued charcoal. 
Tbia he couHuiorrd a« an iustaiire 
of the deconipoHitiou of carbonic 
acid, and u» a couhrmatiou of the 
cxporiLDenta above relaU'd. 

Carbonic acid abounds in great 
iquanticiea in nature, and appears 
Co be produced in a variety of 

rircuniatances. It cowpoaes 

of tho weight of limestoue, marble, 
calcareous spar, and other natural 
apeciuena of calcareous earth, 
£roio which it may be extricatod 
cither hy the simple applicutioit of 
heat, or by the supi^rior alfmity of 
some utht'r acid ; most acids having 
a stronfter action on bodies than 
this. This last prot ess doc's not 
rt'quin* heat, because fixtd air is 
strongly disposed to assume* the 
elastic state. W ater, under the 
common pressure of tlie atmo* 
sphere* and at a low teiuperatur«*, 
:ibsori>s souiewlu«t more tlum its 
bulk of haed air, and then consti* 
tutc.s a weak acid. If the pri*ssuru 
be greater, the absorption is aug¬ 
mented. It iS to be observed, 
likewise, that more gas than water 
will absorb, should bo prcbeut. 
Heated water absorbs Wss ; ami if 
water iinpregi«ated witli this acid 
be exposeil on a brisk hre, Uie 
rapid escape of Uie aerial bubbles 
aliords an appearance as if the 
water were at the pciut of boiiiug, 
when the heat is not greater than 
tht' hand can bear. C'oiigoiutiou 
separati^H it readily and (‘omplotely 
from w'uter; but no d<*gre'* of cold 
or pressure has yet exhilnied this 
acid in u dense or couceiatruted 
state of Huidity. 

Carbonic acid gas is much denser 
than common air, and for this rea¬ 
son occupies the lower parts of 
such Lumes or caverns as contain 
xusU;rialM which afford it by (h*com- 
position, llic miners call it choke- 
damp. This Grotto del Cant*, in 
the kingdom of haplea, lias been 
famous for age's on aC4'ount of the 
eltects of a stratum of fixed air 
which covers its bidtoni. It is a 
cave or hole io the side of a moun¬ 
tain, near the lake Aguano, meut- 
uuriiig not more than eighteen 
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feet from its entrance to the inner 
extremity ; where if a dog or other 
animal, that holds down its head, 
he thrust, it is immediately killed 
by inhaling this noxious duld. 

Carbonic acid gas is emitted in 
largo quantities by bodies in tho 
state of tho vinous fermentation, 
and ou account of its great weight, 
it occupies tho appHroutly empty 
space or upper part of the vesst'is 
in which the feriiienting proc'es> is 
going on. A variety or striking 
experiments may he made in tfjis 
stratum of clastic fluid. Lightt'd 
paper, or a c:uidie dipj^ed into it, 
IS uuniediati'ly oxtiuguisluvl ; and 
the smoki^ remaining in tin* car¬ 
bonic acid gas rentiers its surface 
visible, which may bo thrown iuto 
waves by agitation like water, if 
a dish of water be immersed in this 
gas, and briskly agitated, it r.ooii 
bi'coiijes impregiiaU'd, and ubt.iiiis 
the pungent taste of 1‘ynnoiit 
waU*r. In consequence of the 
weight of the carbonic acid gas, it 
may bo lift«*d out in a pitcher, or 
bottli*, which, if well corked, may 
be used to convey it to great dis- 
lances, or it mny bo draw n out of 
a vessel by a cock like a liquid. 
Hie efl'iq^ts produced by pouring 
this invisible fluid from ouc vessel 
to aiiotbi r, have a very singular 
appeal once ; if a caudle or small 
be placed in a deep «e-viel. 
the former bt^cotnes extinct, an«l 
the latt<*r expires in a few* st*coti<i», 
after the csiiionic acid g.u* is 
pouri*d upon tlictii, though the l ye 
is incapable of di.stiii(’.iiisliiitg miy 
thing that is poured. If, howcvi.r, 
it h«f poured into a vessel full ol 
air, in the sunshine, its density 
being so much greater than that of 
th«‘ uir, reudi'rs it slightly visihie 
b> the undvilations of and streHks 
it forms in Uiis fluid, as it descends 
tUrougfi it. 

Oorbonie acid rtHldeus infusi<m 
of Jitiiius ; hut the redness vanthlits 
by expusun* to the air, as tlie acid 
flies off. It has a pccubar sharp 
taste, which may be perceived over 
vats in which wine or beer is fer- 
unnting, as also in spiiikliiig 
ChaiJipoign, uiid the brisker kinds 
of Cider. Light passing Ummgb it 
is refracted by it, but does not 
uflTcct auy scipikUld alteration tn it* 
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Uioui^b it from expc«*i' 

in«ut, tluit ii fkvourii th« 
tioii of itn principle* by other Htib- 
alMCCCA* it wtU not uiiitcr with an 
over do*€* of oxygen, of w’hieh it 
coiitainii VX part* in 100, the other 
24 fletup: pure curfMin. ft not only 
detftroy* lihs but the heart and 
miitfeloxof tukitiuilif killed by it lone 
all their irritability, oo &ui to be 
hmeusible to the nUtnulun of gab 
▼enifini* 

Carliouio acrid he dilated by heat, 
but uoC utlcerwiae altered by it. 
It i« not acted upon by oxygen, or 
utiY of the diiitple rombuHtibien. 
Cbarroal al>aortM u, but give* it out 
again unchanged, at ordinary tem* 
pirraturea ; but when tbifi gaseoiiH 
arid i» made to trarerse charcoal 
iguitcul in a tube, it U cou>erted 
into carlioiiic oxide*. I’bosporua in 
in»nluhl<* in carljouic acid gaa ; but, 
a* already obnerved, t* rapubh* i>fde> 
coiiipoMiig it by rompoiiiid a^nity, 
when aaaiated by NUlheieiit heat; 
and Prieatley ai»d (!ruiki»hauk ha\<* 
.Hhewii that iron, aiuc, and aeicral 
otiuT mc'taU, aro capable of pro- 
ductng tin* »am<* ••flcTf. If rarlw 
uic arid be mixc*d with nulpbu* 
rett(*J, pho*phuretti’d, or carbu* 
retted gaa, it render* them b*** 
combiiHtible, or deatr«iya thior com | 
biiatibility entirtdy, hut producea | 
no other eeiiaitile change. Such | 
tuixturea occur in rariou* unalyaea, 
and particularly in tin* prodttcLt of 
the dcHuiiupoKition of \<*getable au«l 
anitoal Hutmtancea. llie iullani- 
ai.'ible air of murKln** in frequcuitly 
carburettid h>drngeu intiiuately 
mixt'd with carbonic arid gaa, and 
the sulphuretted hydrogen gas 
oldaiued from mineral waters U 
very often iiiixc^l with it. 

Carbonic arid appears from va* 
rious experimeuts ol IngenhouHX 
in be of cou’^ideralile utility in pro¬ 
moting vi'gecation. It t* probably 
df‘irompo.'«4*d by the organs of plants, 
its baiu* furnishing part at least of 
the carbon that is so abunilaiit in 
the \ogetable kingdom, and its 
oxygen contributing to n^plenisU 
the atmosphere wiUi that neces¬ 
sary' support of life, which is con* 
iinually diminishing by the re* 
spiration of Hninials and other 
gliuaes* 

Tho sp€»ci&c gravity of carbonic 
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acid is about 1} that of common ai- 
uiospberic air. 

CARBONIC OXIDE U a gase¬ 
ous compound, consisting of one 
prime equivalent of oxygen and 
oru* of carbon, and the former 
being 1.0, the latter is 0.T5, there¬ 
fore the prime equivalent of the 
compound is 1.75, which is the 
same as nitrog<m. Tins gas cannot 
procured by exposing oxygen 
and carbon to a great heat, for in 
this case the caHion absortis the 
full quantity of oxygen and carbo¬ 
nic acid gas is the result. Carbo¬ 
nic oxide may be obtainc*d by ex¬ 
posing a mixture of dry earthy 
chalk M*ith iron or xinc hlings to 
gT4‘at heat in a guu-barre! or iron 
redort. 

This gas bums at n low tempera- 

1 tur«‘ with a dark blue dame. 

CARUrSI'LE is a gem which 
was highly valued by the anrients, 
and is supposed to be the alauian- 
> dine, a variety of garnet. 

CVRBl'RKTS an? carlion and 
otln^r bodies united together. 

CARBIRET <)F SI LPHI H is 
a liquid consisting of carbon and 
sulphur. It IS also railed sulplum^t 
of rarlKin, and alcohol of sulphur. 
It is obtained by passing sulphur 
o»er n-d hot rhurroal. When pure 
it is transparent and rohmi'less. 
Its specilir gravity is 1.272. It 
boils at lo<»o, and d4H*s not freest* at 
— HOO. It is vi‘rj' Tol itib*, and has 
a pungent taste and periifiar fetid 
odour. It IS indamniable, and when 
burut'd with oxygen pnalures sul¬ 
phurous and carlmuir acid.s. It 
cousUts of one proportion of char¬ 
coal and two of sulphur, .5.7 + 30jr 
d.5.7. It was discovered by taim- 
padius, wlko called it alcohol of 
sulphur. 

CARBCRETTED HYDROGEN 
OAH. Of this enmpoiind gas we 
Imve two spe<*irs. Tlie tirst con¬ 
sisting of I prime t*qu!valent of 
each. Is carburettt*d hydr4*g<*n; tlie 
s«*n»iid, «)f I prime of c>:ri»on and 

2 of liydmgen, is snbrarlmretted 
hydrogen. Carburetted hydrogen 
is iht* perrarbiiretted hydrogen 
of the French chemists. T<» pre¬ 
pare it. we mix in a glass retort, I 
part of .'dcohol aud 4 of sulphuric 
acid, and expose the retort to m 
moderate beat. The gas is usually 
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received over water. It is destnir- 
tive of aniinul life. Its apc'cifu' 
pTUvity is U.078. It possesses uU 
tho uiecbanictol properties of air. 
It is inviMibU:, and void of taste 
and smell, when it has hei'ii 
washed from a little 4dU<‘rt'0us va¬ 
pour. When passed throu:'h a 
porcelain tube, heaU*d to a eherry 
red, it l<*ts f^dl a portion of ehar- 
eoal, and nearly douhleM its v^oliinie. 
At a higher temperature it m‘po.«*its 
more charcoal, and au.'mumts; a id 
at the greatest heat it lets full al¬ 
most the whole of its carbon, and 
assumes a l oluuu* times greater 
than it had at hrst. 

Carhuretted li\drog«'ii biums with 
a splendid vbite llame. When 
mixed with three times its bulk of 
oxygen, and kiudletl by a taper 
or the elertnc spark, it explodes, 
and the four volumes are con\erted 
into two of carbonic acid. Hut two 
voUnnes of carbonic acid contain 
two of oxvgeii. 'riu' reiiuining \o 
luiiie of oxvgen therefun* has been 
expended in forming water with 
two volumes of hydrogen. 

Wlien thi^ gas is mixed with its 
own hulk of cldoriue, the gaseous 
mixture is roudensed o>er waf^-r 
into a pe<'Mliar oily looking coin 
pound. Hence tius iMrUuretted 
hydrogen n.is called bv its di.s*v> 
V'i‘rer!», the a‘«Mieiated Hutch ehe 
miats, 

(llehaiit p.iN is xdegantlv analyzed 
liy beating sulplnir lu it over m«T 
ciiry. One cubic inch of if, uifli 
gr.tius of sulphur, yields 'I of Mil 
phurette<l h><irog<m, and chan'oal 
Is deposited. Now we know that 
tin* hitter gas contains jutl its ow'u 
volume ol bvdiogt'ii. 

•J. ,Subcarbnr» itcd hydrogen. Tliis 
gas is procuri'd Irom the mud of 
stagnant ditches. Kill a viide 
m-uithed gobkt M'ith w.iter, and in¬ 
verting It in tile <litch-vv:»ter, stir 
the bottom with u stick. Gas rises 
into tin* gfibJet. 

The lire-damp of mines is a sinii- 
lar gas to that of uitchc'H. 

.Siibcarburefli-d hydrogiui i.s d(*s 
tituti' of colour. tast<‘, aiul smell, it 
burns uith a yehow ilaiue, like that 
of a candle. 

As the gsm of ditches and Uio 
chok<‘'d<iinp of mine.s is (*vid<'Utly 
dcriiud from tlio action of wutor on 
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decaying veg»‘tab1e or carbonarroua 
matter, we can understand that a 
similar product w'lll be obtain<‘d by 
pos.Htiig viRter over ignited ehar- 
cnal, or liy lieating inoi;;t4*ued char¬ 
coal or vegetable matter in re¬ 
torts. 

r\HICA PAPAVA. Pnpawtiee. 
lN4ry part of the papaw tree, ex¬ 
cept the ripe fruit, allords a milky 
,iuic4*, vsliith is used in the Isle of 
Prance as an etl'eclu.il remedy for 
the tapi* Worm, in Kurop<% how¬ 
ever, whither It has been seiil jii 
the concrete state, it has wot an- 
.Hwered. 

'ri*e most nunnrk.ahle circtini- 
staiita* regarding the papaw tret*, 
IS the extraction from its juice of a 
nifitter ••xactly resenihling the llesh 
or bhn* of uniuials, and hence cathul 
vegetable nf»rut , which see. 

CMIMINK, a pigment obtained 
Irom eochiiMMl. and is one ot those 
called lake. Sec I.VM. 

(VVUNF.LI\S, a kind of r dee- 
donv, softer than the common cal- 
redtuiv. Its colours are white, 
yellow, brown, and red. .Speciftc 
gravity It consists ot silii a 

IM, alumina 3.ri, and some oxides 
of iron. The best carnelians are 
tuiiiid in Hiiul(>4>staii, in the beds 
of torrents. 'J*Uey are .it first of u 
black olive, p.is-ing intogriA, but 
.ifter beiiiu some wei ks exposed to 
the Him, and tbiui lu’.iii’d iiicartbeii 
fu.t*-, tlii'V iirqmre the biMUtiful 
sb.idi’H for who li tb; \ are highly 
V.llueil by the JeW oilers. 

PA POMP!., the smell of sugar 
when .It a culctniitg ht .it. 

CAUTH VMI S, S \PI’I.O\VKK, 
OK H\.ST\1<H SAPPIHIN. in 
some of the tU‘ep redilish, yellow, 
<»r 4<r.inge-<‘uloured IIowits, tin* yel¬ 
low matter seeiiiH to Im* oI tin* same 
kind vvirh thit of the pur<‘ yellow 
llowcrs; luit the n*d to be of a 
dub rent kind front the pure r«-d 
ones. VVatery menstrua take up 
only the yellow, and Jeax’ tlm 
red, whh'h may afterwards be «>x- 
fr.icted l»y alcohol, or by ii weak so¬ 
lution of alkali. ,Such pai'lu iil.vrjy 
are tin- .-aHVoii coJouiX'd ilower.s of 
eartliaiiius. These, itffiT the yel- 
low iiiHtter has inxm extracted by 
wat<‘r, are said to give a tincturn 
to Icy; from which, on standing at 
rest for uumv tiuc| u det'p red f«* 
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eUla mxbutlofty callcil «af-/lowcr, and 
from tlio crjuntrica whcuci^ it in 
cfNEDmoiJy bruuf;ht to n't, SpauiKli 
red and China hikn* lliia pi^nictiit 
iinpruf^tiaU'M idc<jhol ^ith a bisiuti- 
fill red tinrturf ; but cotniiiunii iUcH 
no colour to water. 

Rouge iii prepared from carCba- 
miki. For thia purpose tlie red 
colour i» extrar.ti'd by a solution of 
the Rubcarboiiati' and pro- 

ripitated by lemon jnire, previously 
depurutixl by ntuxidnig. 'fhiH pre< 

< ipitate is dried on C'arthen platt’.s, 
iiiived a itli talc, or French chalk, 
ri'duei'd to a powd<‘r by means of 
tlie ItMvoH of Hbave'Ki'^sH, triturated 
1%’itii it till they are Ixith very hue, 
and then sitted. The tineness of 
the poa'der and proportion of the* 
nreetpitaie constitute the dilfi rrnce 
iH'tM'eeU the tiner and cheaper 
rouge. It is likea’ise spread >ery 
thin on saucers, and sold iu this 
Mate for dying. 

Carthamus is used for d>iDg 
silk of a poppj', eln-rry, rose, or 
bright orange red. Alter the yellow 
matter is extracted as aUne, and 
the Ciiikes ojx^ned, it is put into a 
deal txongli, and sprinkled at dif 
ferent tiiiies with pearl ashes, or 
rather soila widl powdenal and 
sifted, ill the proportion of six 
pounds to a hundred, mixing the 
alkali ^^eIl as it is put in. 'ilie al¬ 
kali should he saturated with <‘ar- 
bonic acid. I’lie carthamus is then 
put on a cloth in a trough v. itli 
M glared hottoui, placed 4111 a lar^^er 
trough, and cold water poured on, 
till the targe trough is fdhHt. Ajid 
this is repeatixl, with the addition 
of a lifth' more alkali toward the 
<uid, tdl the i arthdiiius i'< exh.iiistt'd 
and nei-tom* >eU«>w. I.i iiion unco 
is then poured into the hath, till it 
is turned of :i l.ne cherry colour, 
and altiT it is well ^tnTt‘d the silk 
is mmu'rsf'd in it. The silk 
M^rmig, drained, and passed through 
fresh batlis, washing and dt‘>ti)g 
alter evt'ry opemtion, till it is uf a 
proper cohiur; w lu-ii it is bright 
eiied ill hot water and lemon juice. 
For A poppy or tin* colour a slight 
mniiotta ground is first giieu; but 
the silk should not be uluuied. 
For • pale carnation a little soap 
oliould b<* put into tJie liath. All 
theou baths must bu used as soou 
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I as they are made; and cold, bo- 
cause heat dc^stroys tlic colour of 
the red feculu-. 

I CARTILAGE* If the bones be 
! dige^ted in muriatic arid for some 
I time, the salts of linu*, of which 
they are composed, will be dis- 
soUed, and there will rcciHin a 
siihstauce of only one-third the 
Weight, elastic, and resembling al¬ 
bumen. In a Tery young animal 
the bones merely consist of rarti- 
lage, and the calcareous salts arti 
deposited iu it, and thereby thi'y 
Ix'come more solid and strong. 
When children are attacked by the 
diseasi* called rachitis, or rickets, 
the calcareous salts arc absorbed, 
aud the bones bi'conie cartilagi¬ 
nous. Henci* tlieir weakness and 
The distortions which rt'suU from 
this disease. Cartilage with nitric 
arid becomes gelatin. Alkalis con¬ 
vert it into animal soap. 

CAS i: UAH I) E N f NG. Steel 
w'hen hardened is brittle, and iron 
alone is not capable of receiving 
the h.irdness stei l may 1 h* brought 
to poss4*ss. Tliere is neviTthelesa 
a lariety of iu which it is 

ih*sirahlc to possess all the hard- 
iu*ss of together with the 

toughiuss of iron. 'Fhese requi¬ 
sites are united in the art of case- 
hardening, which does not difter 
from the itiukiiig of steel, exctqit 
111 the shorter duration of the pro¬ 
cess. Tools, utciisils. IT ornanicutK 
iiiteudeil to he polished, are first 
inaiitifactiired in iron and nearly 
tiiiUhi'd, after which they nrv put 
into an iron box, together with ve¬ 
getable or animal coals in powder, 
and ceuK'iited for a eertmn time. 
This treatment converts the ex¬ 
ternal part into 11 coating of ^te^*l, 
M hirh IS ii*«ually M*ry thin, hc'MUSft 
tlie time allowed for the eemrnra¬ 
tion IS much shovti'r than when 
the whole is intended to he iiiado 
info stei J. Immersion of the heat- 
id pieces into water hunleiis tho 
surJaci*, which is afh'rward po¬ 
lished by the tiMtal methods. 
Moxou*s Mechanic Kxcrcise*^, p. 

giMS the following receipt:— 
Cow's horn or h«»of is to he baked 
or thoroughly dried, and pulve- 
rirad. To tliLs add an equal quan¬ 
tity uf luiy salt: mix tWm with 
BtailQ chawbCT-Icy, or tvbite 
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Tin^RMr: eirrer the iron ■wiiii this 
mixture, and bed it in the same in 
louni, or enclose it fat an iron box : 
l.ay it then on the hearth of the 
for^e to dry and harden: then put 
it into tlie fire, and blow till the 
lumu hare a blood-red heat, and 
no iiigher, le»t the mixture be 
burned too much. Take the iron 
out, and immerse it in water to 
harden. 

CASKIC ACID. A name RiTcn 
by Droust to a substance he found 
in cheese, and to which he ascribes 
its flavour. 

CASSAVA is an American plant 
called also Jiica, and is in botany 
tli^iitroplia inanihat. 

Then; are two sorts used as food 
in Mexico and South America, the 
sweet luid bitter, llw root of the 
latter, in its raw state, is poison¬ 
ous, but by exprossiiii; the jtiice, 
or by roasting. It is rendered inno¬ 
cent, and furnishes a very agree¬ 
able farina, which is ronverted 
into bread. The sweet jura an¬ 
swers the same purpose. Tlie 
bread is very nutritive from its 
containing a great deal of sugar. 
The negroes often poison them¬ 
selves with the bitter juice. It has 
been nsed to poison their arrows. 
The roots come to perfection seven 
or eight months after planting. 
Cassava is most useful to the Ame¬ 
ricans.— //itm/Mlilf. 

CASSll'.SS PI RPLK PKECl- 
PITATE is obtained by immersing 
a plate of tin in a solution of gold, 
when a purple powder is preci- 
pimted, which is used to paint 
enamel. 

CASTOR. A soft greyish-yellow 
or light brown substance, found in 
four bags in the inguinal region of 
the beaver. I n a warm sur it grows 
by degrees bard and brittle, and 
of a darker colour, especially when 
dried in chimneys, as is usually 
done. According to Xouilloii La 
Grange, it ronsists of a mucilage, a 
hitter extract, a resin, an essen¬ 
tial oil, in which its peculiar smell 
appears to reside, and a flaky crys¬ 
talline mutter, much resembling 
the adipocere of biliary calculi. I 

Cwtor is regarded as a powerful J 
untispusmodic. I 

CATECHC. A brown astringent I 
Sttbcunce fomerty known by the I 
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name of Japan earth. It iii a dnr 
extract, prepared from the wood 
of a species of sensitive plant, thu 
mimosa catechu. It is imported into 
Uils country from Bombay and Ben 
gal. According to .‘Hr H. Davy, who 
analyzed it, that from Bombay is of 
uniform texture, red-brown colour, 
and spcciflc gravity 1.30; that from 
Bengal is iiiore friable and less 
consistent, of a cliocointe colour 
cxtemally, but interna'Iy choco¬ 
late, streaked with red-brown ; and 
specific gravity 1.28. The catechu 
from eitlier place dilfbrs little in 
its properties. Its taste is astrin 
gent, leaving beliiiid a sensation 
of sweetness. It is almost wkoHy 
soluble in water. 

Two hundred grains of picked 
catechn from Bombay afforded inO 
grains of tannin, flD extrnrtive 
matter, 13 mucilage, 10 residuum, 
chiefly sand and calcareous earth. 
Tlie same <iuanlity from Bengal: 
tannin !»T grains, extractive matter 
73, mucilage 10, residual matter, 
being sand, with a small quantity 
of calcareous and aluminous earths, 
1-1. Of the latter the darkest parts 
appeared to afford most tannifi, 
the lightest most extractive matter. 
The Hindoos prefer tlie lightest 
coloured, which has probably most 
sweetness, to chew with the betel- 
nut. 

Of all the astringent substanres 
we know, catechu appears to con¬ 
tain the largest proportion of tannin, 
and Mr. Bnrkis found, that line 
pound was i-uuivalent to seven or 
eight of oak" bark for the purpose 
of tanning leather. 

As aaiediriiie it has been recom- 
niendud as a powerful astringent, 
and a tincture of it is used for this 
purpose, but its nmieinis solutiiiti 
IS less irritating. Made into tro- 
ehes witli gum arab’c and sugar it 
is an elegant preparation, anil hi 
this way is said iniK'h to assist Uie 
clearness of the voire, and to be 
remarkably servleeable in disorders 
of the throat. 

OAT’.S EYR, a lieauHfnl mineral 
brought from Gcylon, which Inis 
lu'en thus nami‘d from a peeiUhir 
play of liglit srising from wliltn 
fibres intersperst^. Us constituent 

r nrls are OS silica, I.T.1 aldmina, 
.3 Kmc, atid 0,23 oxlds of iron. 
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CAUSTIC u formed 

from « »u)<itiou of «ilver in nitric 
acia, which deposits the cr^tals 
HS it co(As by i^aporation. Tlicsc 
fused by a centle heat, and cast 
into small sticks in a mould, 
form the lunar caustic, or lapis in- 
fcrnalis, of the sureeons. They 
burn animal matter, and arc used 
for that purpose. Uuna, or the 
moon, 'vas a symbol of the tilchc- 
mistH for silver caustic. Pure soda, 
or kali purutc, is employed as a 
cau.s<ic. It must be kept in a 
botlie from which moisture is ex¬ 
cluded. 

CAI STICirV. All substances 
winch h.ive so strong a tendency 
to rnud>ine with Die principles of 
orgaiiiyed substances, as to destr oy 
their texture, are said to be caustic. 
The chij r of these are the concen¬ 
trated acids, pure alkalis, and the 
mel.il)ic s.iUs. 

llAUTF.KV fPoiE.MHi.) anotlier 
name for caustic. 

flAWK. A term by whicli the 
miuers distinguish the opa<iuc spe- 
cimeUH of sulphate of barytes. 

CKLKSTINK. Natite sulphate 
of Htroiitites, is so uameil from its 
occasional delicate blue colour; 
thougli it is freipiently found wbite, 
greyish, and >eIlowisli.wliite, and 
red. It occurs both massive and 
crystallized. Sonivtinies also in 
fibrous and stel'ated forms. Ac- 
cording to Huiiy, the primitive 
form IS a right rlioiiibnidal prism, 
of 104° 48’ and I.'ib 1'2'. It has a 
sliiniiig lustre, and is either trans¬ 
parent, tr.iiislucent, or npaiiite. It 
scratches call aieoiis spar, hut is 
scrali'hed liy lliior. its specific 
gravity is O.U. llefore the blow 
pipe it fuses into a white, opaijuc, 
uud friable enaiiu'l. 

CEMKNT. Whatever is em¬ 
ployed to unite nr cement together 
tilings of the same or dtiferent 
kinds, may be called a cemt'Ht. In 
tliis sense it includes i.C'i Ks, oi.t'i:.s, 
and .soi.iu.iis of every kii.d, wbicli 
see; but it is more roaininiily em¬ 
ployed to signify those of which 
the basis is an earth nr earthy s-vlt. 
bee 1,1 UL. We shall here enii- 
juerate, cliietiy from the I’hiloso- 
phical Magazine, some cements 
tiiat arc used fur particular pur¬ 
poses. 
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Seven or eight parts of resin, 
and one of wax, melted together, 
and mixed with a small quantity 
of plaster of Paris, is a very good 
cement to unite pieces of Derby- 
shire spar, or other stone. The 
atone should be made hot enongh 
to melt the cement, and the pieces 
should be pressed together as 
closely as possible, so as to leave 
as little us may be of the cement 
between them. This is a general 
rule in cementing, as the thinner 
the stratum of cement interposed, 
the firmer it will hold. 

Meltisl brimstone, used in tho 
same vvay, will answer sujficiently 
well, if the joining be not required 
to be very strong. 

It sometimes happens that jewel¬ 
lers, iu setting precious stones, 
break off pieces by accident; in 
this case they join them so that it 
cannot easily lie seim, with gum 
mastic, tne stone being previously 
made hot enough to melt it. Ity 
the same medium cameos of white 
enamel or coloured glass are often 
joined to a real stone as a ground, 
to produce the appearance of an 
onyx. Mastic is likewise used to 
cement false bucks or doublets to 
stones, to attor tUeir hue. 

ITie jewellers in Turkey, who 
are generally Armenians, orna¬ 
ment watch ■ cases and other 
trinkets with gems, by gluing 
tlieni on. The stone is set in silver 
or gold, and the buck of the setting 
ma^- flat to correspond with tha 
part to which it is to be applied, 
it is tlien fixed on witb the follow¬ 
ing eeiueut. Isingliuis, soaked in 
Water till it swells up and becomes 
soft, is dissolved in French brandy, 
or in rum, so as to form a strong 
glui-. Two smalt hits of gum gal- 
b.vuvini, or gum anvmoniacum, are 
disMilced in two ounces of tliis by 
trituration; and five or six bits of 
inustir, as big us peas, being dis¬ 
solved in as uvucb alcohol us will 
render them fluid, are to 1 h> mixed 
with this by meaus of a gentle 
heat. Tills cement is to be kept in 
a pniivi closely stepped ; and when 
used, it is to be- liqui’lied by im¬ 
mersing tlie pbial in liot water. 
This cement resists moisture. 

A solutiou of shell lac in alcohol, 

to a solution of isinglass iu 
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|>roof ipirit, makes another cement or filings, {prind them together, in a 
that will resist moisture. mortar, mut them with water to a 

So does common glue melted proper consistence, and apply them 
without water, with half its weight between the joints, 
of resin, with the addition of a Powdered quicklime mixed with 
little red ochre to give it a body, bullock's blood ia olteu uat;d by 
This is particularly useful for ce- roppersmitlis, to lay over the 
mi‘uting hones to tlicir frames. rivets and edges of tlie sheets of 

If clay and oxide of iron be copper iu large boilers, as a accu- 
mixed with oil, according to Mr. rity to the junctures, and also to 
Gad, of Stockholm, they will form prevent c<H-ks from leaking, 
a remeut that will harden under Six parts of clay, one of iron 
water. filings, and linseed oil suflirient to 

A strong cement, insoluldu in form a thick paste, make a good 
water, may be made from cheese, cement for stopping cracks in iron 
cheese should be that of boilers. 1 

skimmed milk, cut into slices. Temporary cements are wanted 
tlirnwing .away tlie rind, and boiled in cutting, grinding, or polisliing 
till it becnme.s a strong glue, optical glasses, stones, and various 
which however docs not dissolve smalt articles of jewellery, which it 
in the water. Tliis water la'ing is necessary to fix on blocks, or 
poured ofT. it is to la- washed in handies, for the purpose. Pour 
cold water, and then kneaded iu miners of resin, a quarter of an 
' waian water. Thi-v process is to he ounce of wax, and four ounces of 
rept'ated several times. The glue whiting muile previously red-hot. 
is then to la- put warm on a levi- form a good cement of this kind ; 
gating stone, and kneaded with us ;<uy of the above articles may 
quicklime, 'liiis cement may he he fastened to it by beating them, 
used cold, hut it is bi-tter to warm aud removed at pleasure iu tlie 
it; and <t will join niarhlc, stone, same manner, though they adln-ie 
or earthenware, so tlial the joining v»*ry firmly to it when cobl. Pitch, 
is scarcely to he discovered. resin, and a small <]U.tntity of >nl 

Moiled linseed oil. litharge, red low, thickened with brick-dust, is 
lead, and w hite lead, mired to- much iLsed at Miriuiiighum for these 
gether to a proper consistence, purposes. Four parts of resin, one 
aud applied oi. each side of a pii-ce of he»-s wax, and one of brick dust, 
of flannel, or even linen or paper, likewise make a good ci-meiil. 'I bis 
ond put between two pieces of answers extremely well for fiviiig 
metal before they are brought knives anil forks in llieir hafts; 
home, or close together, will make hut the maiiuf.icturers of elieap 
p close »ii<l dur.tble joint, tliat will articles of this kind, too commonly 
re.sist boiling water or even a con • u.hc rcsiu and hnek-dust alone, 
siderable pressure i-f steam. 'I'lie On some uccusions, in which a 
proportions of the ingredients are vi’ry tough cement is rcspiisite, that 
not material, but the imTe the red will not crack though exposed to 
lead predominates, the sooner tlie repeated blow s, ns in ligsteiiing 
eenieiit will dry, and the more the to a block iiiet.iliic articles that an. 
■w'hite lead tlie contrary. Tliis to In- cut with a lismmer and 
cement answers well for joining punch, workmini usually mix some 
stones of any dimensions. low with the cemeiit. the fibres of 

Tlie following is an e.xcellent wliicb hold its parts together, 
eenimit for iron, -is in tiiiio it (JKVIKVT FOIt Itl'Il.OlNd. ,Seo 
unites with it into oiw mass. T.ike Moktvk Ci.vii ms. 
two ounces of muriate of am ('EMK.NTATlttN. A chemical 
monia, one of flowers of sulpniir, process, which consists in sur. 
aud Id of cast-iron filings or bor roieiding a body in the solid state 
ings. Mix them well in a mortar, with the powder of some otiier 
and ket p the powdi-r ilry. W lien bodies, and exposing tho whole 
the remeut is wanted for use, for ii time in a closed veswl, tea 
take one part of tliis mixture-, degree of heat nut suflicivut to fuse 
twenty pans of clear rrtm bariugo the cuutents. 
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CERASIN 10 a name ghi'ii to 
thoitr gummy aubatunct^H wliioli 
rt'adtly HWell iu M'aU*r without Ui.v 
auUiiig. 

CKKATK ia a luixturr of oil or 
lard with waa, uaed by nurgeoiia 
to proti'i't ulcerated ao/ea from tbe 
air. 

CKHIN is a term which haa i>e<‘n 
applied to \ariou« ttubKtuiireM. 1 . 

Jt t'urk. hi* dJg«'Ht«‘d iu alrohoh ^i><d 
the h4* ( viiporuted, a ^ub* 

atance precipitutt* in mii.iM 

white iiei'die.-., atul tIuH been 

named eeriu. *Z. That part of hi*e}»* 
wax uhich Ik M«lutJe iu alcohol, i» 
called ceiiu. d. A \:irAet> of the 
Utiiier.il i'alli'd alluiiite : it civtuiist.s, 
accorUittg to of uxidt* of 

cerium oxide of iron 

oxitle of copper 0.K7, iiilica U0.7, 
aliiimtiu II.31, lime iM*i, volatile 
water t). l». 

i'KUl'I'i. iH a rare luiiu^ral, of a 
rone r«'d or l!ei>h red colour, occa* 
tinged with hrowu. Klap¬ 
roth louiiil oxide of cerium, 

and 31.5 ftilica, iii the 1(KI p.irta. 
tUJiern ha>e given a different re¬ 
sult. Kpccthc gravity from 4.0 
to 4.ih 

l‘KUn'M U tlie metal obtained 
from ceriu*. 

J'o obtain Uie oxidi* of the new 
lueUd, the cerite ih calcined, pith 
and di«<soUed in nitromU' 
Viatic .u’id. The tilterid aiolution 
h«‘iug m-ufruli^t'd w ith purepotaah, 
i» to Ik* pi'i't ipitaU'd b> tartrate of 
putaHh ; and the priM ipitate, well 
wtmlied, and atti'rward^ eaU lued, la 
oxide of ( enuiii. | 

(‘eriuui ih Husceptihle of two 
atagi*H of oxidittiou : in the hiwt it 
ia white, and thi** by calcination 
bi*C 4 *meH nf a f.dlovi ri'd. 

The w bite oNiue expoxed to the 
blow pipe Hoon bi'cotoeH rt'd, but 
d<H*a not melt, or eieii .igg.utiuate. 
\\ ith a large prepoition of boiax 
it fuHi'H into .1 tran>p.ireiit globuU'. 

'J'lie white oxnle ia ceiiu H \ellow 
Uh in the open aiv, but uei<*r mi 
T ed aa by cakiiiatioii, b* cau'e it ul> 
autba cailMiiiic acid, which pn*\ent> 
iu aaturatiiig itNelfwith oxygen, 
and retain.'^ a poitioii ol water, 
wdtich diiniuiHheii lU colour. 

AlkuliH do not act on it; but 
cauxtie putm»h in tlie dry w'uy tiiLeM 
part uf tao oxygen Irom the xvd 
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oxide, fto mi to conrert It into tlie 
while, without alU*ring iu nature. 

Kquul partis of the .Hulphurii: i.<. id 
and red oxide, with four part^ of 
water, unite by the ansihiuiKe of 
heat into a cry'fttaliine miist^ ; which 
may he completely di^Aohed by 
adding mure arid, and heating 
them together a long rinn*. Thu 
solution yieldH, hy gentle e>ap«ira- 
tioii, Kioail crysitaN, KOme of an 
oruugi*, otlK'ris of a leruou col;>ur. 
The suiplMte oj ceriiiiu is soluble 
iu water only with an excels oi 
acid, its ta.HU’ in acid and sac- 
charitie. The Hulphurtc acid coin* 
hiiies readily with the whiU; oxide, 
particularly in the state of cur- 
buuatc. The solutum hu.H a sac¬ 
charine taste*, and readily ullords 
white cry.Htals, 

.Nitric aciiL does not readily dis¬ 
solve the rid oxide w'ithoiit heat* 

U ith an excess of acid, white de- 
liijueHoent rrystaU are tonued, 
which are decomposable by heat* 
'llieir taste is at first pungent, 
afU’rward very sugary. I'he white 
oxide unites mure readily with the 
acid. 

Muriatic acid dinsolvos the red 
oxide witli efiervem*eiire. The so¬ 
lution crxstaUixi*s coufusedly. 1‘hu 
salt is (feIi<|UeKceut, soluble iu an 
equal weight of cold water, unii iu 
three or tour times its weight of 
ah'oboh 'riie liaiiie uf this solution, 
if roncentruted, is yellow* .ind 
sparkling; ii not, colourless; but 
on agitation it emits white, ri-d, 
and purple sparks. 

(h'lrlioiiic acid readily unites with 
the oxidi’. lliis Is be.st d^iu* by 
adding carbonate of potasli to the 
nitric and uiuriatic s.ilution of the 
w hite oxide, when a light priu i 
pit.vle will be thrown down, w hu U 
on drying assumes a shiiung sil¬ 
very appearauc**, and c^’^^^i^ts of 
23 acitl -f- <W> oxide -f 12 water. 

'I’he white oxide uiiitt s dirvx'tly 
With tartaric acid, but requires uu 
excess to render it sohibU*. 

I'KUt MKN is a yellow coloured 
secretion w’hicU lines ibe internal 
auilitory canal, and wbicli is ren¬ 
dered ^^»cld and concrete by ex¬ 
posure to the air- It consists of 
albuinen, and iuspissateit oil, tx 
colouring matter, soda, and cal¬ 
careous pkospUatc, 
o 



CHEMISTRY. 


CEHtTSE, 0& WHITE LEAD, is 
ead oxidised by exposure to tbo 
air, heat, and acetic acid. 

t’HTJNE is a name given to 
spermaceti. It coiisists, according 
to Berard, of 61 carbon, 0 oxygen, 
and i:) hydrogen, in 100 parts. 

CEYiiANITE is a mineral found 
ill Ceylon, of an indigo blue co¬ 
lour, commonly in round pieces, 
but not uufrequently in crystals i 
of an octobedrou form, or u’ith the 
edges truncated. It ban litU<' ex- , 
temal lustre but is splendid in¬ 
ternally. 

OHABASITE is a mineral con- 
sistiug of 43.33 silica, 22.00 alu¬ 
mina, 3.34 lime, 9.34 soda, and 21 j 
water. j 

CHALK. A very common spe¬ 
cies of c.alcarenus eartli, of an opa¬ 
que "wblti^ colour, very soft, and 
without the Ic^ast appeartuice of a 
polish in its fracture. Its specific 
gravity > from 2.4 to 2.0, accord* 
iug to Kirwan. It couUiius a little 
atlicious earth, and about two pt'r 
cent* of clay, Borne specimens, 
and perhaps luost, routain a little 
iron, and Bergman ullinus that 
muriate of 1im«‘, or magnesia, in 
often found iu it; for which rea^ou 
he directs the powder of chalk to 
be several times boiled in distilk'<l 
■U'ater, before it i.s dissoUed for the 
purpose of obuiiniug pure r.dcare 
ous earth. 

Chalk, is a very soft white <mI 
rart'ous stfuie, too well kiiosn to 
need a p^irtscular descripiio". 
Chalk occtipi4'H situatiuns near the 
sea, and has a low couiparatii e 
e levation. Chalk is eruumou in the 
souUi-ea^teni part of Kagland, and 
in the lower dUtre ts of Kur«»pe, 
at no great distance from the B.il- 
tic and the Ceriuun oci-au ; but it 
is bidieved that no Cdlcari'ous stone 
exactly siiiiilur is found iu tlie 
south of Europe, <»r in Asia or 
Africa, though some earthy Ijine- 
stoties have been called chnlk by 
travelli^rs. Nidtiiur <'h<ilk nor roe¬ 
stone uiis discovered by llomhoblt 
hi South America, nor have the) 
been obf»erv«‘d in any part ol thi> 
I uiU;d States. 

The chalk hills of England 
spread through many of the eastern 
counties from Dorsetshire to the 
hills called the Wolds m tho east 
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riding of Yorkshire* The upper or 
soft chalk containing flint is from 
400 to 000 feet^ in thickness ; In 
many parts of its course it lies In 
thick beds indistiucUy straliflcd* 
Nodules of flint are arranged in 
chalk in pariiilel layers at difler<*nt 
depths under «*Ji<*h other. 

CHALK fHL.VCK) is a mineral 
used iu crayon drawing. It is in 
opa(|ue, tabular fragments, and 
stains paper black. It is ciilled 
drawing stati*. specific gravity 
2.4. It occurs iu primitive moun¬ 
tains, oftim accompanied with alum 
slate. It becotnes red in Uie flro 
and falls to piiH'i^s m water. 

CHALK (RED.) 11iis is a clay 
coloured by tht' oxide of iron, of 
whh'h it contains from 10 to 16 
parts in the hinidn d, according to 
Rinman. 

CH\LK (.KPAMSH.) The soap 
rock is irequeiitiy dUtinguished by 
this iiunie. 

t-HA LK S'ri)\E.S, Concretions 
fotnied by tbe disisu.e called the 

** cii vu\cri;i:s al.) 

Th»‘ i ln ioil.sl cha;... ti rs wcie in- 
venfc l l»v t!if « .m u* r t'h-mists, 
probably to tm-r i.i writing 

the n.iii.i-H ef sibntin.is that fre¬ 
quently (Ml on.' . iu 1/i«' Nsiiie 
mminer tt-i we .ivoul rt ^e-titions by 
thi' n-'C )1 'J h<* mndern.s 

coiiNidi-i- ilie.u relics ol alclie* 
mistical obiui'itv. and h.iie al¬ 
most 1''t.uly r 5*1 T< il th» ir Use. 
\ 4 r\ little ol i. in in 

fhi* .n.en-nt i li xr.i4-li'i s clu mint.: 
tli4- I har o t -i.s "I l»t rj'.maii arc 
chi4-dY rA‘^**’* **** •^he aneb nt 

CIiai.otcr-, \ittU adviit:oi|4 and to. 
prf»v «*i!n n.Hut the ch.4rafU rs 
ol H.IS ..1 nfrat/ .in l Adet are systv'- 
laattcal tbroegifju:. 

fHAIUDAb. When vi-gi table 
sub'.t.inre''- are i'xponed to a strong 
heat in (he aj>par.itus for disUlla- 
tion. the lixed r<‘sidiu* is calli'd 
charcoal. Eor general purpiises, 
^ood is converted into charcoal hy 
building it up lu a pynimjdal f«/rm, 
ctiv'i'riiig the pib‘ with cl.iy or 
e.irtii, and leaving a few air-bules, 
whii'U are clos4*d as soon as tlio 
mass is well lighted ; and by Uiia 
means tiic combustion is carried on 
! in an imperfect manner, lu tho 
1 foieat of itcuon, nou Bocbelt*. 
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grcftt attention is paid to tlic ma- 
liufarturi', so that tlio cliarcoal 
iiiaju tliori', fetrboa lU or 30 p<!r 
ri'iit. more thou itny otiier. 'llie 
M'OiiU is that of the black, oak.. It 
in taken from ten to fifteen years 
old, the trunk a.s well as the 
braur.hi's. cut into billets almut 
four feet loti|;, and not split. 'I'lie 
largest pieces, boweier, seldom 
eacei-d six or seven iuclies in dia- 
tneti r. The end that rests on the 
eroiind is cut a little sloping, so as 
to touch it merely with an edge, 
and they are piled nearly upright, 
but never in more than one story. 
'I'he vv'ood is covered all over about 
four inches thick with dry gra.'s or 
fern, liefore it is enclosed in tin- 
n.siial manner with clay ; and when 
tile wriod is cliarred, half a barnd 
of water i.s thrown over the pile, 
and earth to tlie thiekiiess ut five 
or SIX iuehos is thrown on, after 
which it is left fuur-aud twenty 


hours to cool. The wood la always 
used in the year in which it is 
cut. 

In charring wood it has been 
conjectured, &at a portion of it is 
sometimes conyerted into a pyro- 
phorns, and that the explosions 
that happen in powdtnr-nulls are 
sometitnes owing to this. 

When charcoal is to be used in 
the manufacture of gunpowder, it 
is of essential importance tliat it 
be entirely freed from the least 
ortion of acetic acid and tar. 
he following table from the third 
volume of Tillocli's Magazine, will 
shew the- result of very accurately 
performed experiments of Mr. 
.Miishet, It is to be obserri'd, how¬ 
ever, that wlien charcoal is made 
on a large scale, much will depend 
on the skill of the workmen in 
conducting the operation, and 
accordingly burning charcoal is a 
trade. 



Parts in 100. 




Volatile 



Charcoal by 


Matti-r. 

Charcoal. 

Ashes 

Proii-st. 

Rumford. 

Oak . . . . 

. . 


«.4*i3 

20. 

43.00 

Ash . . . . 

. , HL260 

I7.f>7‘/ 

0.7G8 

17. 


Birch . . . 

. a i>0.7l7 

17.4!i| 

l,7iW 



Norway i’ino 

. . g0.44I 

19.204 

0.355 

20. 

44.18 




Black iksh. 


IlTahngany 

. . TS.sW 

25.492 

fl.ORO 

25. 


Syrutuoro . • 

. . 7«.-i0 

lW.734 

1.000 

Willow. 


Holly . . . 

. . 78.92 

19.918 

1.102 

17. 





Heart of Oak 


Scotch Pine . 

. . R3.005 

10.458 

0.419 

19. 


• . 

. . 79.101 

19.941 

0.955 



I'ilm . . . . 

s . 71 ).C.j5 

I9..57I 

0.761 


43.27 

WiJnut . . • 

. . 78..V2I 

su.tuia 

O.Hl 



American MapI 

le . . 79.331 

10.90! 

0.7G9 

Cuiarum. 

42.23 

Ho Black 

Beech, 77.512 

21.445 

1.033 

21. 


Istburiium . . 

Lignum Vitir . 

. . 74.231 

24.580 

1.180 


Poplar. 

. . 72.*m 

20.857 

i>s5(m 


43.57 

Sallow . . . 

. . 80.371 

18.497 

1.132 


l.uno. 

fTicsmit . . 

. . 78.304 

23.280 

0.410 


43.59 


('Iiiirroal is black, sonorous, and 
brittle, and in geiu*ral retains tin- 
figure of the vegetable it was ob¬ 
tained from. If, however, the ve- 
getalile cniisisl for the most part 
Ilf wati-r or other fluids, these in 
their extrication w'ill destroy the 
cunncctioii of the mure fixed parts. 
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In this case the qii-mtity of chnr- 
coal is much less than in the 
former. Tlie eharco.il of vuiy or 
liitiimiiions sniwtances is of a ligiit 
pislvenileiit form, and risi-s in 
soot. This charcoal of oils is c,il.ed 
l.'unp black. A very fine kind is 
obtained from burning alcohol, 
u 2 
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Turf or peat has been cbarred 
lately an l^&nce, it is ^aid, by a 
peculiar process, aud, according 
to cite account given in Soitnini’s 
Jminial, is superior lo wood for 
this purposes Cliarcoal of turf 
kindles slower than that of wood» 
but emits more danu*, and burns 
longer. In a go]dsniith*s Itiniace 
it t'usedL e!ev<‘n ounces of gold in 
eight minutes, while wood char' 
<’oiil requiretl siiLtreu. 'I'lie malle¬ 
ability of the K<dd. too, was pre 
served in the foriiirr instance, but 
aiot in the latter. Iron heatml red- 
bot by it in u forge was reu<ler**d 
more inalU'able* 

Kroni the scarcity of U'oed in 
this country, pit-cual I'liarred, i.n 
much UM‘d in-ktiMd of cUarctoii, by 
the name of Coke. 

I'HAl, OK I HAVA-UOOT. This 
is the root of the iHdiHltntHitt ttiH- 
ImKuUi^ which grows wild on the 
roast ef I'nroitmndtd, and is like- 
wiM‘ cuUi\iited there for 1111*11x0 
of the dyers an*! calico printers, 
it is tiM'd for the suiiic purpu.xi'H 
as madiler \iith us, to winch it is 
a.iid to t>e far supi'nur, giving tlx* j 
beantiful red so natch admired in 
the Madra> cotton^. 

CHKKM'.. Milk eoiisists of bin 
ter, cht'ese, n sartiiariiie iiiatti r 
(‘ailed sugar of tiiilk, and a siuall 
ipMiitity of rominoii salt, togethio 
wiMi much water. 

It any ieg 4 ‘titble or mineral acid 
lie mivi'd u ith 11.ilk, Uie chet^se 
separates, and, if a^.sisfed by heat, 
coagulates it'.t‘> a in,vs>«. 'J'lte (ju.tii- 
Tity of (litM'st* is 1 '^s when a iiii* 
l-eral acid is used. Neutral salts, 
him! JikeW‘ise all earthy and toe 
lallic salt*', separate the cheesi- 
lium the wiiey, Nog.ir and gum 
arable prodia e the j>.iiiie tlleet. 
(’austic alkalis will ui.xsohe tiie 
curd by the a?sist,ince (*t a boiling 
In at, aud acids oee«ir«ioii a preei 
)otation again. ^ egetaMe aenib 
Jiaie \ery liltle soUeiil power 
Ujmii cuid. This aecoeiiU for a 
greater ({uantity of rwrd being ub 
t.iin«‘d when a it‘getable acid is 
used, but what Hnsw<‘rs best is 
reiiuet, which is iiuide by niai'erat- 
iug in water a pit (c of the lu.st 
stomach of a calf, salted aud dried 
for chin purpose. 

. Schceie ubserYcd, that cbccso 
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has a considerable tmalogy to alba- 
ueu. which it resc^mbles in being 
cougulable by lire and acids, solu¬ 
ble ill uiumonia, and iiAurdiug the 
satiu^ pruducU by distillation or 
treatmeut with nitric acid. Iliero 
are, however, certain difiTereuces 
bf«tw'(*en them. Kouelle obsened 
likewise, a striking analogy be¬ 
tween cli<*es(‘ and the gluten of 
wheat, and that found in the 
feculn* of green vegetables. IJy 
kneading the gluten of wheat with 
a litth* salt .iiid a small portion of 
a solution of starch, lu* g<i\4‘ it the 
taste, Ktindl, and unctuusity of 
cliee&ei so that slter it had been 
kept It (‘ertaiii time, it was not to 
be distiiigtiislKnl fn»rii the cele¬ 
brated Hoi'htdort cht'cse, ot whirb 
It bad ab the pungetny. 'nds 
I CHSeous substance Iroia gluti ii, as 
i well as the chet'se of uiilk, ap- 
I pears to coiitam nectate ot am- 
iiiouia, alter it has been ki'pt long 
inougli to bate m»d» rjjone the 
requoiti* fVriaeot.tte.il, a.x may be 
proted by exauiiiitug it w ith .xtil- 
phtiric acid, and with potash. The 
pungency of strong clieese, too, is 
de.stroyed by aJcohol. 

Ill the llth lotuiiie of TilltHhVs 
Magarine thert* is sii eM'idleiit ae- 
('otiiit of the loede of makiitg t'h**- 
xhin* clu*ese, t4ikeu trom the Agri¬ 
cultural Ui'pert of the coU’ity. 
** it tl»e luiik," >ays the report* r. 
** )h- set tog(‘Uu‘r lerv warm, thi* 
curd, as before obsrried, wilT hi* 
tiilJi ; III tills eaxe, Uie usual toode 
is to take a «oioiitou caxc kuih , 
iiiid niaki’ tnri-«ieii.x «icro<s it, to 
the toll (b pth (<!' the knite's blade, 
.It the distance oj about mx- Hieh ; 
.ixd again 4 neswa\s in the s.titx* 
luaiiiier, the iix i>>< ii> iutei citing 
i «i( h (liter at fi,:hc ««l|g)*'^. The* 
wlx v I iMiig Ibiotigh lie **!' iiicpifnis 
IS ot a tine p>de gK'eu iobair. 'J'tu* 

I ill 4'S4‘iiiiikt‘ 1 * .xid two ass st.iiitx 
tlx II pxoeeed to bit.ik tlx- t ur<] , 
this IS perf(>rxied by their repe.it 
(illy putting their li-uuN tiown 
into the tub; the 4 heese niukt r, 
with tlx* skinitnifig ilisii in one 
b«tix!, bri akitig e> ery p.irt of it ..s 
tlx y c.iteU It, i.ii'Uig lot' < oid t.i'rii 
till* iMittom, and still bv(*akiiig it. 
This part 4>f the biisiix'ss is eoiiCi- 
iiued till Uie whole u bn'ken uni- 
lonuly suiaU ; it generally takes up 
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about 40 tninuteSf and Uic curd is 
then Icii covered over M’iih a c?orh 
for about half an hour to suliside. 
]f the niQk has been set cool to* 
£cthcr, the cord, as befon; uic^n- 
tiooed, win be tniirb tnoru tender, 
tlic whey wiU not be so hut 

rather of a milky appearance/' 

CHEMISTIIY is the art and 
science, the ohjert of which is to 
asc«*rtaiu what are the coiijponent 
parts of ail substanres. and <nlint 
eAects are produced on tiiein by 
change of temperature, or by th<'ir 
mutual arti<»n upon <*arh otluT; 
and the mode and lawn hy which 
tlu'se rhaiiges are ('ItV'Cted. 

niKNopoon M oi.ini m is a 

plant exhaling a reniariabl) nau¬ 
seous odour, strongly ri'sembhng 
that of putrid lish. Whi'ii the 
plant is bruised, and the uat<‘r 
cxpri'ssed and distilled, a fluid i^ 
obtained which contains the miIj- 
carljonate of aiiitnoma, and an oily 
matter which giies it a milky ap- 
pearauce. From 100 parts of the 
drit'd iWaiit an* prodoted Itt ot 
ashes, ot which are potash. 

ClIEKT OK CHlItK, IS the naiue 
gtvi-n bv the miners t<i u siliciou^ 
slate, which Lh iit.tssi\c, iu»i itis- 
pf>sed til p.iSK into thin ];vye^^, hut ; 
occurring lu thick beds. (’olotir 
blueisli, passing into y<*llowi>h 
grey. Fracture splintery ; eilgen | 
traiisUtceiit. ^peclfl.'gra\it> | 

liJtM'Ws of it are usi'd in the p«*r. 
cclnin niaiiiifactoru's, in thi* mid 
land cowntit's, tor grtiuling ttin: 
stones for the tiiier poicclain, uiiil 
the puiity ot tin- nak augment.'* 
tile pi'odtn t of line sibciniis earth 
hy it.s own attrition during tin* 
prores". TIuTe is aimlher ^orf 
called hy tin* uuiierH U lute ( lurt, 
whi<h seeuiM to he a tr.iiiMtiou of 
HLhciuus shite into cpiart/.. Jc is 
not only iim'iI for grinding tliats, 
hut also a.>« conitnon miilstone. A 
variety ot cht*rt has he« ii toiind to 
answer as well as the ln*st biihr 
stones of France in Hour iiiilN, 
;uid are inauufacturrdTor that pur 
nose. Tlu y may he had from 30 
fh. to several hundred weight 
each. See Hoknsioxf. 

i'lllASTOLlTK, a iiiineritl dis¬ 
tinguished from steuiitc by hetug 
crystaUixed. 

CUi^OHATES compounds of 
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tlic chloric acid wdlb earths, al¬ 
kalis, and rootals. 

CHLUniOOlC ACID. This acid 
W'as formed by Sir II. Davy, by 
Hdinittiiig chlorine in excess to 
iodine, which absorbs less than 
one third of its w’cight of rhloritie. 

Cll hull IN K. The introduction 
of tliis term, origiiiatud from the 
mast<*rly re^earch••8 ot Sir II. 
Dai y on tin* oxymuriatic acid gas 
ot the Fri ach school, which, after 
resisting tJie most powerful iiicaiis 
of decoinpoNitioii which In.'* saga¬ 
city could nil exit, lit* declared to 
be uit (‘leini'iitary body, and nut a 
ttimpcuiid of muriatic acid and 
oxygiii, as v.a.H pri*iiou?>ly iiua- 
giiicd. J;c arrordiiigly a^i-igneii to 
n the ti-rm rhioriiie, descriptive 
of it.s colour. 

“ 111 the Hakerian lecture for 
IKOM,*' says he, ** I bale giieii an 
arcoimt of the action of potassium 
upon muriatic acid g.is, by which 
mtfre than one third of its voluixu* 
of hydrogt'u u* produced; aud 1 
hai e i*t.tTed, that xiiuriatic acid con 
I m no iiist.iiicc he pnK*uri*d from 
i oxyintinatu* acid, or from dry mu- 
I riatc^, unless water or its elements 
; be pri'seiit. 

** in The second volume of the 
^f<iiu;ins D’Arciieil, MM. (»ay 
hii.^sac and Tlieuard have detailt'd 
an < \t« u*IIe series of facts, upon 
TiMirvitii acid, and oxymiiriaticacid. 

of ih** r expenyneiJf.s arts 
Minilar to thoM* 1 have dt'tuiled in 
llic pajuT just rch'ired to ; others 
are pcct.harly their ow n, und^ of a 
V t ry c* nous kind; their genera! 
concluMon is, that muriatic acid 
g.is contains about one (|uarter of 
It.*: wi'ight uf w.iter; and that oxy- 
mun.itic iicul is not dccomimsablo 
by any suh.'*t<iiiccs hut h\drog(*u, or 
Mil'll as call form triple cumbum- 
tioiis w itli it. 

*• Otii* of the most singular facts 
that 1 have observi*d on this sub* 
ject, aud which I have before re¬ 
ferred to, is that charcoal, even 
when ignited to whiteness m oxy- 
nuiriatic or muriatic acid gases, by 
till* voltaic battery, eA«*cts no 
change in them, it it has been pre^ 
viously fn*ed from hydrogen and 
moisture, by intense iguiUou us 
vacuo, 

lliis cxpcrimc&t, which 1 have 
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neronJ timers repeftted, led me to 
douk^t of the existence of oxygen 
iu that sahstnneo, which has i>cen 
supposed to contain it, above all 
others, in a loose and active state; 
and to make a more rigorous iuves* 
tigation, than had hitherto been 
attempted for its detectiun.*' 

His views were slowly and re¬ 
luctantly admitted by the che> 
mical pmlosophers of Europe. The 
hypothesis ot iMivoisier, that com¬ 
bustion was merely Uie comhiaa- 
tioik of oxygen wiw a b;LHis, had 
iMH'ome a favourite idol with the 
learned 

Sir H. l>a\*y subjected ox\*nm- 
riatic gas to the actii>a of many 
simple combustibles, as well as 
metals, and from the compounds 
formed, eudeavoured to eliminate 
exygeu, by the most <*uergetic 
powers of alhniTy and voltaic elec- 
trieity, but without success. 

It li;iS beeu said, and taken for 
granted by many cliemists. tliat 
when oxyrauriatic acid and am¬ 
monia act upon each otht'T, water 
is formed. 

. Few substiuices, perhaps, have 
less claim to be ronsidcTed as acid, 
than oxymuriatic acid. As yet we 
have no right to say that it has 
b<‘eu decompounded: and us its 
tendency of combination is with 
pure niilammable matters, it may 
pixsstbly belong to the ftaine class 
of bodies as oxygen. 

May it not in lact be a in'rulUtr 
acidit^ug and disMohing nriin i 
pie, mrmin)' compounds witij com¬ 
bustible bodu's. ckiiai »goas to acids 
<uuUiining oxygen «»r oxides^ in 
their properties and nuuers of 
1 ombination ; but ditrermg from 
them, in being for toe most pait 
decompoAable by water ' On this 
idea muriatic acid iu.iy be consi¬ 
dered tu« having hydrogen for its 
liaa< 8 , and oxyiiiurx.itic ucid for 
iu acidifying principle. And the 
phosphoric aubliiimte as having 
phosphorus for its basis, ami uxy- 
murhitic acid f)r iU acidifying 
matter. And Libavius's licjuor, and 
the compounds of arsenic witli 
oxymuriatic acid, may be n^garded 
as analogous bu^i S. Tin* combi¬ 
nations of oxymuriatic aHd with 
lead^ fUver, mercury, potassium, 
aii4 Mdium, in this vmW, would be 

■ Kit 


considered as a class of bodies re¬ 
lated more to oxides titan acids, m 
their powers of attraction.— iSak, 
Ltr. I 80 «. 

Oxymuriatic gas combines with 
inflammable bodt<‘s, to form simple 
binary eompouuds; and hi these 
cases, when it arts upon oxides, it 
either product's the expulsion of 
tlieir oxygen, or ciius<*s it to imtef 
into new rninbinattons. 

Contrary to acids, it expels 
oxygen from prot-oxid 4 *s, and coin 
bill! s with peroxuh'S. 

\Vh»*u potasstuui is Imriit in oxy 
nitiriatie giis, a drv eouipomid is 
obtained. If potassium combined 
with oxygen is empli>yi*d, the 
V. lioh* of the oxyg<‘u is expeK 
led, and the same eom^Muitid 
formed. 

it is generally »tntvt\ in rhe- 
niical hooks, that oxymurintie gus 
is capable of being conch*ii>.ed end 
erystalli/a*d at a low tem5ierature. 
He found by st'wrul experiments 
that this is nut the rase. 

Fota-tsUmi, sodium, rabinm, 
strontium, barium, xtnc, mercury, 
till, lead, and nrobtibly silver, an¬ 
timony, and gold, s»M*m to have a 
stremgiT attraction for oxymuriatitr 
gas than for oxygen. 

To call a hotly whit'h is not 
known to rontaiii oxygt-n. nod 
u hii'h cannot contain niuriatn* 
acid, oxymuriatic arid, is contrary 
to tin* prineiph‘s of that nomen- 
clatiiro ill which it is adopted ; 
and un alU'ratmu of it seems iit>- 
cessary to assist the progre'-s of 
discussion, and to did'usc jiivt ideas 
<m the subject. If the great dis- 
i oierer of this substance had slg- 
iiiAeii it by auv simple name, it 
would have Imwii )>roper to have 
rei urred to it; hut deplilogtstt- 
rated marine aeid is a term which 
can hardly be adopted in the pre* 
sent advanced era of the srieiict*. 

AfU‘r emisulting somi? of tho 
most eminent rheraical phibrno- 
phers ill this country, it bus been 
judged most proper to suggest a 
iiatne founded upon one of it.s oh- 
V ious and characteristic proper* 
ties-—its colour, and to call it 
cAforiwc, or rAforir gas. 

f^hould it hereafter be discovered 
to be compound, and even to eon* 

tain dxygtm, tbia none con imply 
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no error, and cannot neccMarily 
renuire a chani^c. 

Mo 0 t of the saJto wUirh have 
born caUed muriatcA, are not 
l^nowii to contain any muiiatic 
arid, or any oxy^iD. ^un lJba« 
liquor, though conrrrtrd 
into a muriate by u ater. contuiiiH 
only tin and oxymuriattc caut, and 
honi* 0 il>er Reems incapable of he> 
iiiR ronverteil into a true ijiuriate." 
Jau'. IKll. 

Wr jdiiiJi now exhibit a Rtnnniary 
vif«w of the preparation and pro- 
p«*riie« of rhlontie. 

Mix in a morbir thr<*<; parts of 
rowmon salt and one of black oxide 
of manganese. Introduri' them 
into it glass retort, and add two 
parts of Rulpburir arid. <»aH will 
issui*, wbirh inURt be rnllerti'd in 
the u ater*pneumatie trougln 

This gus e«. of a pri*ei»Uh-yeUow 
colour, eiisily ree«gnhM*d • by day- 
Ugbf, but srarrely distincnnsbabb’ 
by that of raiidles. If* odour and 
tasfe an; disagree-ible, strong, and 
so ehararteristtr, that it is impos¬ 
sible to mistake it for utiy other 
gas. 

Its specific graritv is *2.4733. 

In its perb'Ctly dry state, it has 
no elfect on dry \egetable colours. 
With the aid of a little moisture, it 
bleaches them into a yidlowish- 
whiti*. Scheele fir>t remarked tliis 
property ; HerihoUet applied it to 
the art of bleaching in France, and 
irom him Mr. \\ att introduced it 
into tireat liritain. 

If a lighted uax t.ipi'r b«» im¬ 
mersed rapidly into this g;Ls, it 
coe?.uiii«*s >ery fast, with a dull 
reddish flame, and maci) smi>ke. 
'fhe taper will not hum at the sur¬ 
face* of the gas. 

Its tante is somewhat astringent, 
but not in the least degree 
acidulous. 

When we put in a perfectly 
dark place, at the ordiu iry tem- 
IMTiiture, a mixture of ihlomie 
and h>drog(*n, it experiuiiccs im 
kind of alteratiun, evim in a great 
many davs. Hut if, at the same 
low temperature, we expose tlie 
mixtiin* to (he diffuse light of day, 
by degri'es the two gases enter 
into chemical coiubinatioo, and 
lorm muriotio acid gas. 

CHLORtTB is a mineral com* 
XH 


posed of a mnltiitade of Httio 
spangles, or shining small gro^, 
falling to powder nnder the pres* 
sitr<* of the fingers. There ore foor 
sub-species. 1 . Chlorite earth* In 
grei*n, glimmering, and somewhat 
pearly scales, with a shining green 
streak. Specific gravity 2 ,tt. It 
coTisUts of so silica, 20 alumina, 
1.5 lime, 5 oxide of iron, 17.5 pot- 
Bsli. 2 * (\»mwoft chlorite. Specific 
gravity 2 .h;i. Its constituents are 
2(1 silica, 18.5 alumina, H magne 
sin, 13 o%:idc' of iron, and 2 tuuriato 
of potash. 3 . ('hlorit* xlute, A 
moHnivo, !dacLi-«b green mti.cral, 
with re.'iintiufl lustre, and curve 
slaty or s<‘aly*foUated fracture, 
Feel.s somewhat greaay, >>pecifM* 
gravity 2 . 82 . 4 . h'olit/ted rklorttr* 

It 4 coiistiturnu arc 35 silica, 18 
ahiniinii, 29.11 uiagnesia, U .7 oxide 
of iron, 2.7 water. 

CHMIUOFH.WE. A violet 
.tpfir, found in .SibiTia. 

rULOUIDKS. Compounds of 
chlorine witii base*. See ti.e r^- 
!<p«*rt»\c biises. 

FHbOUO CAltHONOrS AriD. 
The term ebtoro carlMimc w'Lich 
has bi'eti given to thi» comptumd 
is incorrect, leading to the t>ehef 
of its being ;i compound of clilonue 
.iiid H< iditu'd clntrcoal, in^Ti .,d et 
being a compound of chlorin*- md 
The protoxide of charcoal. I’b* > 
coinbiiH' wlu’U exposetl to the dir< ct 
Milar beajii'4, and one ><jluu:e vif 
each is condeu.Hed into one 
of the conipouiitl. The reMiMcig 
gas possesses properti»‘s, upiiru.ub- 
iiig to those <it an aciil. 

ft does not fume in the atiuo- 
spbere. Its odour usdiiTeient u* i*i 
that of cblormi*. 

It reddens dry litmus paper; 
and condenses four volunu'S of am- 
tnonia into a white salt, uhile heat 
is evolved. Sulphuric acid re 
solres it into ('arbouic .iiul mu¬ 
riatic acids, ill tlie prop^irtiou of 
two in volume of the latter, and 
one of the former. Tin, xinc, mi* 
timony, and arsenic, heated in 
chloro-carbonous acid, abstr«ict tho 
(diluntie, and leave tliu carbonic 
oxide expanded to its original 
y oluiiie. 

From its completely neutralin- 
ing ammonia, and its reddosuug 
TegetUile hlues^ there emu be no 
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ia pronouncing tfjc 
rh!oro ciirbonouji cornnounii to li<* 
nn arid. Ita safuruting powcm, 
indrt’d, Hinpftnfl f^cry ortwr t«nl»- 
«taiiri*. Noiio ro«dcn'*c« »o largr 
a proportion of uumiouin. 

Oni’ nicuHim* of alro)jol con- 
dc:i8f*»» t^’i'lvr of chloro-rurboiion^ 
gaj) without dcconipoeing it; and 
acipiirca tho peculiar odour and 
power of afr<‘etiiig the eye:^. 

( Hi.oKoi s 4MI cnu>Rir 
0\1I>KS» «'r the protoxide and 
dexitoxide of chloriike. 

Itoth of theMo interesting gaseous 
compounds w'ete disco\ered liy iSir 
H. Uavy. 

1st, 'I’he experiments x^liicli led 
Kim to thi‘ )inowledi*e of the tir»C, 
Were in>fitut<*d in consequence of 
the diflen-tici' he had ohser\«*d he 
tween the pro|><*rties of chlorine, 
prepared in difleri'iit modes. 

Its tint is ninch more Uxtdy, and 
more yidloxv than cUlorini*, and 
hence its illustritius discoverer 
named it cio'/r/<>rin«. 

This gas must he collected and 
examiued W'ith much prudence, 
and in very small quantities. A 
gentle heat, even that of the hand, 
will rans«* its explosion, w*ith such 
iorce as to burst thin glass. 

ihid, ihiifoxidt' of (*hiorirtt\ or 
i^htffrir fKiidt\ “ t)ri Thursday thi* 
4th May, a paper by Sir H. Ibny 
was read at the Koyal Soviet j, on 
the action of acids on hyp«'r o\y 
muriati* of potash. \\ hen sul 
phiiric acid is poured upfui this 
salt in a wine ghMs, very little 
elfiTvesceiice taLes phu «*, but the 
arid gradually acquires an or.tngt' 
colour, and a dense \e1h>w xapoiir, 
of a peeuUar and nor <i»s:igr«u'ahle 
amell, Itucits on tlu* surface, 'Hu-se 
phcnoniena led the author to he 
lieve, that the substance extri 
rated from the salt is held in solu 
tion by tiie acid. Alter variraiM 
'unsiicrt^ssftil att<*mpts to obtain 
this siihstancf* in a s(*par<ite state, 
lie at last succcHuled b> tin* follou 
jng m<*thod ; Almut tfO grains of 
the salt are triturated with a little 
sulphuric acid, just siiHicient to 
conv€*rt them into a xery solid 
]>aste. This is put iuto a retort, 
which is heated by means of hot 
water. Th** water must nc^ver la* 
aUowed to become boiling hot^ for 


fear of exploswiu. 7 h*' hi-il diiii:* 
off the new ga.s, uhich no;’ la.* re- 
ceiitHl over rnereiiry. lliH new 
gas has u much inon* iiitt n>e 
colour than tmliloniu.. It doe** 
not act on mercury. Wat* r *ih 
sorbs mote of it than of etu hloriiie. 
Its taste is astringent, it destroxs 
x gi lable blues without reddening 
them. When phosphone is intro 
diiced into it. .*ii e\ph.»ii n tases 
place. \N hen In at is appheil, |}ie 
gas explodes \sith iiu»re xiolence, 
and producing i:.t>re light than 
eiichlorinc. \Vhen thus exploded, 
iNso measures of it are coiixerted 
into nearly three nu asurei*, v. iiuh 
criiisisf of a mixture ol one inea 
sure chlot'iii*% and two nu-usiirt'S 
oxxgeii. llenci*, it is cfimpo.-ed of 
one atom chlorine and four atoms 
oxxgeu." 

Isince two measures of this gas, 
at *il'i^, exphule and fits in three 
inensutes of mingled gaai's, of 
which two are oxxgt'ii and one 
chlorine ; its composition h> weight 
is — 

Oxygen. -4 primes, IdiA dr.33 

Chlortue,2.1733, i d<i. t.h^ 5J.a7 


h.ld luu.cu 

Its specific graxity i?» 2..'n;7 ; .n.d 
hence HKl culiic inches ol il weigh 
nhoiit 77 graiiiN. 

nihOUOlOllhK. The name 
lately gixen by MM. iVlh l'u i and 
<*ux*i'iitou to the g(i‘i n ui.itter o( 
tin* h'.ixo of plant*. They ol>- 
t.lined it, b> pie*«ang .tnd tlu'ii 
xx ashing in xx'at* r. tin* suh«-: in< e of 
m.iiix leaxe>, aiul alUT'i*'rd> ireat- 
iiig t.* xxith ah dioh \ n-..tu r Wfis 
dissoixed, xxhii'U, xxheri s«p.iiat<*d 
hy e*.upiir.ition, an<l l-y 

washing ni hot xxaltr. a}q> aied as 
a deep men li-iinaii^ s.ih-t.uu c, 
it dissoixes entiielv in .ilcnhoi, 
ether, oil-, i/r alk.ihs ; it is not 
ait«‘rrd b> e^po‘^l^^t• to an ; n ia 
soflc'iicd by heat, hut di»es tail 
TiM’lt; It hurn-t with ll.aue, .ind 
h'avc's a bulky «'oal. Hot Water 
slightly dissolxt >. it. A« <*tic ai ul 
is the only ai id that dissolxes it m 
gr<*at qu.intitx. If an earthy or 
m< tallic salt lie mixed with the 
alcoholic solution, and then alkali, 
or alkaline suheurhonate he addt d, 
the oxide or earth is throvxu down 
iu combuittUou w'ith much of Umi 



C H R—C H R 


fiiibfitiiiice, fomlrifc a lalLe. 
Thvnv lakei appear moderately 
perznaneiit wkf*u exponed to Uic 
air. It ij« atippiwed to be a pecu¬ 
liar pmxinintt* prinrtpio. 

CHOLKSTKIU \ K. Tlie name 
ftiven by M. ChevreiU to the 
pearly aubfttance of liiinian biliary 
ralruti. It con^tistH of 7*i earttoii, 
U.flO oxygen, and hydrogen, 

by Herard. 

CHOLKSTKniC Aril). l?v hear 
ing choleHtt'riue %sith it< o>vii 
H’idght of ritfong iiitrie arid uiitij 
it reftHe** to g5»e off nitrous ga.s, 
MM. Pelletier and ruvi'iitou ol» 


tained a yellow Mib^taiice, whirh 
aepurafed oti erndiiii;, and wa-t 
arnreely mdiible in water. \\ heu 
■well wasdnd, thui is rholt^!«tt*rir 
arid. It is Mrdul>le in aiut 

may l>e erystrtnir.ed by evapora¬ 
tion. It i.s deroiitpo.st'd by a beat 
uliove Uiat of boiliitg water, and 
giT4>it proihirt.s having o\yg<-ii, 
hydrogen, and rlwireoal, bir their 
eleiileiit.s. It *'<»iiihiiie.s vi ith b.ki«ei«, 
and ioriikft ^alt^. Th<»>>e of mala, 
pofaMh, and aininotiia, are vt'ry 
soluble ; the re>l are nearly in 
■oluble. 

CHKOMir Arilt. nii* arid 
Inm Ihu'Ii e\iimiii<*d prinripally h> 
Vanquelin. \v ho fir.st di.sroveri*d it, 
and by t'finut Mus.sin PuM'hkin ; 
yet M?e are Iwtler artpiaintiHl with 
it than with the metal that fomtM 
it baKi.s. However, as the rhro- 
inate of iron has lately been found 
in abiind.iiioe in the department 
of Vur. in Kranri^, and m Kome 
otht*r plares, we may e\p<*rl its 
prop4*rlie»i t»» be noire amply in- 
v^-siiguted, and applied vvitli ad¬ 
vantage ill the arts, uh tlie eliro- 
Tl 1 atf^s of lead and iron ari* of 4'\ 
etdb'ut list' in p.iiuliitg atid ome 
iiielliitg. 

It was extra* teil from the red 
lead on* of Siberia, by tn aling 
this ore with carbonate of potash, 
and separating the alk.di by meaii.s 
of a more powerful arid, lathis 
stntt* it is a red or orange-(*o- 
Inured powder, of a peeuliar rough 
metallie tust**, vvhieli is more sen¬ 
sible in it than in any other me- 
t«xUir uoul. If this powder In* 
exposed to the action of light and 
it lt>ses its acidity, and is 
converted into green oxide of 


chroma, .out |>tire oxyarea 

gas. llie ebromit* acid is the nrst 
that has lM*en found to de-oxy¬ 
genate itself easily by the action 
of heat, and adbrd oxygtai gas by 
this simple operatbm. It appeam 
that several of its properties are 
owing to the vreak adh«‘sion of a 
part at least of it.*i oxygen. The 
gr<‘c*ii oxide of chromt; cannot be 
brought back to the state of an 
arid, iiiib'ss its oxygen be restored 
hy treating it wiUi some other 
acid. 

The chromir acid is soluble in wa¬ 
ter, and 4'rystal)i/.es, by roolingand 
evaporation, in loiigish prisms ol a 
ruby red. Its taste is acrid and 
styptic. Its sperjhi: gravity is not 
exactly kuow’ii ; but it always ex¬ 
reeds that of water. It powerfully 
reddi'tis the tiiirturc of turnsole. 

Its artioii on combustible substan¬ 
ces is little known, if it be strongly 
lo’ated with charcoal, it grovrs 
blai'k, and passes to the metallic 
state without melting. 

(li the acids, the action of the 
imiriatM* on it is the tiiost remark- 
abb*. If thi.s be dhstilk’d w ith the 
chr«»inir aci«t, by u gentle heat, it is 
readily converted into chlorine. It 
likewine imparts to it by inixtiire 
the prop*Tt> of dissfilv ing gold; in 
which the chromic resembles the 
nitric acid. This is ow'iiig to the 
weak adhesion of its oxygen, and 
It is the only one nf the metallic 
acids tliat possesses this property. 

It re.uHly mutes with alkalis, and 
is the only acid that Inm the pro¬ 
perty of colouring its salts, whence 
the name of chromit has been given 
it. If two t arts of the red lead 
<»re of Siberia, in fine powder, be 
boiled with one of an alkali sutur 
ated with carbouic acid, iu torty 
parts of w ater, a carboiiafi* of U‘ad 
vv'ill be ]*rt*cipated, and the chromate 
remain di.s^^olved. llic solutions 
arc of a lemon colour, and altord 
cr>*stals of a sonu’w hat deeper hue. 
Those of chrouiatt* of aumiotiia are 
in yellow lauiiua*, having Iho 
iiietatlic lustre of gold. 

'Jlie < hromate ol barytes is verv 
little M)lubb’, and that of hnie stifl 
less. I hey are both of a pale yel¬ 
low, :uid when heated give out 
oxygen aa do the alkaline 

chromates. 
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If the chromic acid bo mixcnl 
wHh fllin^ifa of tin aud Uic niitnaiic 
acid, it becomoa at firat yol.owisih 
brown, and afterwards ussutut's a 
bluish colour, which presm ♦•s 

the aanu* shade atler desiccutiou. 
Kthcr alone gi^el^ ii the miiuc dark 
colour. \\ iih a solution of nitrate of 
luereuryit gives u pn ripitate, tif u 
dark, ciunahnr colour. With a solii' 


CHROMIUM ia a 
metal, aud is found either' in the 
form of chromate of h’lul, or of 
chromate of iroit. It is loinid iit 
comhiimtioii with iron, alHi» with 
alumina uiid silex, in tlu- depart- 
uient of tar, in I’mner. 'Ihe 
emerald of l*eru and spniel ruhy 
owe their cohiurs to this fiietal. 
t-hriiininiii is t'hiained tnmi its 


tion of nittaU' of silier it gi\es a ; 
prei ipitate whii h, the nionu nt it is 
lontied, appears of a heautiiul car- 
luiue cuKiui, hut hecoittes puiple by 
exposure to the light, riiis cuiahina- 
tioii, expos< d to till* heat of the blow, 
pipe, melts helore tlic charcoal is 
inttuiin d, and us<nni« s u hlackish 
and uietalhi’ appee.T.ime. If it be 
then pulveriiieil, the powder is 
still purple ; hut alt«*r the blue 
flame of the laii-p is hrouglit into 
contact with thi.s powder, it ius- 
suiiies a gn t‘u cidour, and the sil¬ 
ver app<*ars in gji hiiles dissemi- 
iiuted tiirough its sidistanre. 

\\ ith nitiute of copper it gives a 
fheMMit-rcd precipitate. U ith the 
solution of .suiph.iU' zinc, muri¬ 
ate of bismuth, muriate of antj- 
mouy, iiitiatt* <»l uicke!, and muri¬ 
ate of platiua, It prodio es yellow¬ 
ish precipitates, when the solutions 
do not ctmtaiu an vxcvsn of at'id. 
With uinnate of gold it produces a 
grei ni>h prenpilute. 

U hen melted with borax, or 
glahs, or at id of phosphorus, it 
comttiunicates to it a bea»*tiful 
emerald green * olour. 

if paper be impregnated with it, 
and exposed to the suiiu lew days, 
it acquires a green t olcur, which 
remains permanent in the dark. 

A slip of ijon, or tin, put into itsso- 
Jutiou, iuiparts Co it the sann* colour. 

The uqiu-eus soluttou of taiiinn 
produces a floccuhiit precipitate 
of a brown fawn colour. 

Htilphuric acid, when cold, pro¬ 
duces no effect on it; but when 
wrarui it makes it assume a bluish 
gre«-n colour. 

if the chromic oxide he heated 
W'lUi a solution of alkali in waiter, 
it will betonte chromic acid, wJiich 
is of a yellow colour. If the 
chromic acid be heated with sub 
pfauric or sulphurous acid, it w'ill be- 
^xfio an oxide of chromima which 
is oi'.a green colour, 
iW 


native I onil.ioafi(m> by decoiuptis- 
ing theiij b> tlu* alkuiine car- 
buiiure;<, precipiratiiig the ihromic 
arid, and heating it strougly iu a 
crucible. 

i'ltnuiiium is a porou.s mass of 
agulutiuato grains, brittle, of a 
white between tin and steel. Spe* 
tifu* gravity a.lb It is suscepHlde 
of H small degret* of tuagiieliMn. 
It resists all tlie acids except the 
nitro muriatic. 

'Iln* protoxide of chrnmiuin is 
green, hifu.-ibh*, ludecompo.-ablo 
hy heat, reducible by voltaic bat- 
tery. It is obtained hy cabining 
the chromate of mercury in an 
earthen retort. The deutoxido 


iiJuy be obtained Ijy expor u*g the 
]irotonitrute to heat till the tuuics 
of the t e.i>e to l^^lle. 

CllR^.SttJlKKlL is the s.'tme 
niliioral which is tailed Cvtiio- 
phaue by lluuy. It is usually in 
round pieces about tJi<* si/e of A 
pea. but 1.S found in «'igh(* 

sided pri.Hius. Its colour ir* gre*-n, 
it*4.s M'liii-trnuftpurciit »i>(l liurtl, 
xrrutilit'ji <|Uiirt/. tt rmisist*. ac- 
curding to Kl'.ijirotli, uf T1 alii- 
luitia, IH ailicit, <> liini', lA oxide of 
■run. 'llie suuiiiiita of tlio jiriania 
uro auuu'tiines so cut liuit the 
solid .tciiuires 28 faces. This is u 
difiereiil loiiural from the chrjso- 
herrl of Pliiiy. 

StK’OI.fJV, !i (jreek name 
for Ixir.i.x. 

CllK\.SOr.ITK, is the periilit of 
IIany, tile topaz of the aiicient... 
It is a lery .oft gem, and iiuty lio 
si’Tiiti'hed liy (|uiirt7. or hy the file. 
'I'lie colour is of tariiiuK shades of 
green. It is transparent. Speei 
fie gravity 3.t. It consists of 33 
silica, 43.3 magnesia, aud 13 oxide 
of iron, according to Klaproth. 
It in found In alluvial strata in 


*^®?£kysoprase Is a yariety of 
etdeodony, Ultbcrto found only tt 



C 1 1 N 


Kosc'tnutz, in Upper Silesia. It is 
found in veinif or inU;iTupu*d 
lx;dH, ill tho midst of a groen 
fariU, M'bich cunUuns nickel. It 
is used in jewellery. It couftists 
of 1*6 Milica in tbc 100. 

CHl’SiTSv a mineral of a yel> 
lowisli colour, wliich diaMoWca with* 
out c-tlervi‘sctfuce iu acids, found 
by SiiUhsuro iu tho cavities of por* 
pIiyriL'A at J^dxmrg, 

UilVLK AM> UH\MB. When 
food has been received into the 
Mtcniiachs of unimaU, by the action 
of the saliva and a juice iu the 
stniiiuch called the gastric juice, 
it is conve rted into a milky fiuui 
calU^J rhyme. This fluid after¬ 
wards jKiMMOM into tlu‘ intestines 
when; it unites w itli tlie pan- 
er« atic juice loid hih*, and U there 
M^paniUxl into chyle, or into fecu¬ 
lent Tuatter which is carried on 
and dischargi'd. 

i'bvK* is taki‘11 up by the lacteal 
absorbent >esseU, and tinds its 
way into tlie hloud, which m cir¬ 
culated over the whole system and 
supplms its constant WMste. 

(iMtlLlTU. uu CIMOLIAN 
KARTH. ’J*l»e of Pliny, 

which was us4‘d )/Otii medicinaliy 
and for cleaning clotlis by the 
micieuts, and which has bi en cun- 
founded with fullers' earth and 
toliacco - pipe clay. has lately 
been broufilit from Argeiitiera, the 
ancient Uimolus, by Mr Hawkius, 
and exaniinc'd by Klaproth. 

ft is of a light gre^ ish white 
colour, aiquiring superbcialiy a 
reddish tint Lv exposurt* to the 
air ; m:\ssov%‘; of an earOiy, um‘>eu, 
limit or le.»s .sl,it\ fr.irtr.re ; up.tqiie ; 
w jieii sliated with a knife, siiUMiih 
and of a greasy lustre ; tenacious, 
so as not witlnml uitficulty to be 
powdt'rt'tl m broken , and adhering 
pretty firioly to the tongue. Its 
spt'iihc gra%tty is *i. It is imnie* 
iliutely penetrated l>y water, and 
developes itstdf into thin lauiuiae 
of a curved slaty form. 'IViturated 
witii w ater it fonus a pappy mass ; 
and loo grains will give three 
ouncoN of W'litor tlie appeoraiico 
and ronsisteuce of a thickish cream. 
If left to dry after being thus ground, 
U detaches itself in bard bonds, 
somewhat Oealble, and still more 
diffiouii to pulverao tha& bofotc* 


It appeared on analysis to cosk 
siot or sUex 03, alumina 33^ Oxide 
of iron water l*i. 

Grouud witli water, and applied^ 
to silk and wo«iUen, greased with 
oil of almonds, the oil was com¬ 
pletely discharged by a slight 
washing m water, after the stufTh 
had bc'eii hung up a day to dry, 
without the least injury to the 
beauty of the colour. Mr. Klaproth 
considers it as superior to our Ix'st 
fullers* earth; and attributes its 
properties to the minutely divided 
state of the silex, :uid its intimate 
conibiiiatiou with the alumina. It is 
still used by the natives of Argen. 
Ultra for the same purposes as of 
old. 

According to O'hier the island 
of Arguiitiera is entirely volranic« 
and the ciinoliau i‘arth i.s produced 
by a blow* and gradual decomposi¬ 
tion of the porphyries, occiisioued 
by subterranean fu'es. He adds, 
that he collected specimens of it 
in all the sUtes through w'hiidi it 
passes. 

CINCHONA, nd-s is the phint 
w’hich yields the bark wLicU has 
been found of such utility iu luedb 
^ cine, ill the cul t' of feicrs uiid 
strengtheuuig of the constitution. 
It w uk urst brought into u.se ia 
Kurope by the Jesuits, uiiil it has 
aicordiiigiy bet'U culled Jesuits 
Bark. There ure three \uneties, 
the red, fbe yellow, and tin* paU*. 
Tlie red is easily pulvi'n/t d, and 
yields a redb'rov.n powder Uu>Uig 
a bitter a»Criugi‘nt taste. It con¬ 
tains resin, extraclixe matter, bit- 
bT pnneipU*, with some muriate 
oi ainmouia and Hiiu*, and tannin, 
it has also a portion of eitne acid 
iu it, by which its iufusiou w'ill 
turn \eget:tble blue to red. Tlio 
yeilow* b..rk is nearly the same us 
the red, except that it has a small 
portion of kinate <*f lime. Tho 
pale cinchona is that which is 
cliiedy u.>«ed in medicine. Bark is 
frequently adulter.ited hy tlie mix¬ 
ture of the bark of wdllow's and of 
otlier treim; and iu consequence 
of this, there is often a failure of 
the benefit expected by the use of 
this medicine. 

CINCHONIN, a peculiar resin¬ 
ous substance, which appears to 
he the same ia aU kiads of cia- 
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cliona. It ii very bitter, soluble in 
alcohol, and in acids and alkalis; 
rcry little soluble in cold water, 
but more abundantly in warm 
water. It is supposed that the 
tVbntui;e quality of h.*trk depends 
chii*fly on this substance. 

riNNABAR, an ore of inerrurj*, 
coiisistini; of that mtdal and sub 
phiir. 'riiis ore is the most roni. 
niou of the mercurial ores. It is 
of :i red colour. It is found in 
vehiK. and is sometimes crystal* 
lift'd in three-sided pvrAmids. 

(v’lNNAMON STtlN K, a very 
rare uiifieral, found in th<» sand of 
riters in Ceylon. It is of a blood 
rf‘d colour passing into orange 
yellow. , 

(MHOLIX. The cipolin from 
Rome is a gret^ii marble with 
nhite xoiies : it gives tire with 
htt el, though dithciUtly. One hun* 
dred parts of it contains (i7.K of 
carbonate of time ; ^5 of quarts; 0 
of srhistu^ ; (l.*i of iron, Wside the 
iron cimtained in the schistus. 
The ripolin from Vutuii contains 83 
parts carbonate of lime, Ti of gn^ui 
mica, and oia* of 

CISTK* OXIDE, a kind of un*- 
nary calctUus. 

riTIlU: ACID. The juice of 
lemons, or limes, has all the eha* 
racter< of au arid of coiisiderabb* 
strength ; but on ai'ruuiit of the 
mucitugmous matU*r with which it 
is mixed it is >c*ry sm»n alt4*n*d by 
spontaneoii't decomposition. Vari¬ 
ous methods haie bta*it (*t»iitri\ect 
to pn'veiit this etfect frmo taking 
p)a<‘e. Ill or.ler that thi** wholesiime 
and agreeable iteid might be pre¬ 
served for use in long voyages, or 
other domestic r>c< asioiis. The 
juice may be kipt in bottles under 
I* thill str.ituni of oil, who h iiuiei'd 
piev<*nt», or greatly ret.inls, its 
total decomposition; though the 
original froh taste soon gi\es 
plaee to one which is iiiiich less 
grateful. Jn the Hast Indies it is 
empor.ited to the consistenee of u 
thiek extract. Jf this operation be 
iMrefully p4»rfomied by a very gen¬ 
tle beat, it is found to be very 
t’lTeitual. When the iuice is thus 
heated, the mucilage thickf*ns, and 
sepamt^s in tlic form of 
part of which subiiUlert, and part 
rises to the stcrfiicc; iheae muAt bo 
150 


tokon out. The Yapoun which 
arise nro not luud. it the oTapora- 
iion he not carried so far as to de« 
pri\e the liquid of its fluidity, it 
may he long prtMervodjin wellcios* 
ed bottles ; lu W'hac4i, lifter soiiio 
weeks* standing, a fiu:ther portion 
of mucilage is separated, without 
any perceptibh* change in the acni. 

Of all the mettiods of pr(*s<<rvjng 
lemon juice, that rd* concentrating 
it b\ fro'tt upp<*ars to he the best, 
tInuigU in the wanner climates it 
cannot con\ eniently he practised. 
Ia‘mon-;uice, exposed to the air, in 
a temperature between 50^ and t« 0 '>, 
deposits in a few hours a white semi. 
transparent muctlagiuous matter, 
which leaves the fluid, alter decan¬ 
tation and ftitraiion, much ies.s 
alti*rMbIe than before. 'J'liis inuci- 
luge is not of a giutiiuy llaturt^ but 
resi'inbles the gluten of wheat in 
Its properties: it is not soluble m 
water when dried. More muciluge 
is Kt'parsted from leinon-juice by 
standuig in elosed vessels. If this 
depumted lenioii tiiice be «‘xpos(Hl 
to a itegriM' of cold of about seveu 
or <‘ight degrees bidow Uie frtu'xiug 
point, the aqueous ps ‘t will freest*. 
jind the ice may be tak4*u away as 
it tonus ; and if the pnM'es-. be 
eotitiiiiied until the ire iN'giiis to 
exhibit signs of acidity, the reuiaiu- 
iiig acid win be found to be ri'duced 
to about one-eighth of its original 
quantity, at the same time Unat lU 
acidity will In* idght Unms us in¬ 
tense, as IS proved b\ it** fi qiuring 
eight tinn’S the ipiantity of ulkiUt 
to saturate au (‘liu.d portion of it. 
This concmitr.iled and may be 
kept tor use. or. it preferreil. it 
may be made into a dry leuiotmde, 
b\ adding six tilings its weight of 
tiiMf loat sugar in powder. 

'J'he ahoii* processes may lie used 
w']n*ii tUt* lU'id of i4*mon is Wantial 
for doiiii'Sti<* jmrposes, because 
they h'aii* it ill possessum of tho 
oibs, oi other principles, on whieh 
Its tlavour peculiarly depends; 
hut in 4 hemical researches, whero 
tin* iieid ilseif is required to be had 
in the utmost purity, a more ela- 
boraU* pnicess must In* used, lloib 
ing leuion-jtticu is to be saturated 
with powdered cbalk, iUo weight 
of which is to be not«'d, and the 
powder must be sUrrod up from 
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4 m or lbs Tevusl aluben 

ftaai tine to tiOMi.’ The.nentral 
■oUate «oiBpoUB 4 io acarcely more 
Mtatote te water tlum aolenite; it 
t to r uft wo falle to tlw bottom, while 
tlio aueUace tmnaina auiipeiuled in 
the watery -tbud, which must be 
tteoa n t ad <«; the rrmaiuins preci¬ 
pitate most then bo washnd with 
watai water ontii it n mra off clear. 
To the powder thus edulcorated, a 
qoaatity of sulphuric acid, equal 
uw cdmllc in wnaht, and diluted 
with ten parts ol water, must be 
added, and the mixture boiled a 
tow minutes. '1110 sulphuric acid 
cmnbines with the earth, and forms 
sulphate of lime, wliich remaius 
beldud when the cool liquor is til- 
tered, wliile the duu'nangvd arid of 
li'mous remains dissulveil in the 
fluid, 'iliis lust luusl be evaporated 
to the coiisisteure of u tbiu syrup, 
which yields the pure citric acid 
lu little iiecdle-lil.e crj'stuls. It is 
necessary that the sulphuric arid 
should be rather iu excess, becsusi- 
the presence at a small quantity of 
lime will prurent the rrystaUusUun. 
This excess is sllutved lor above. 

M. Uisi*, a skilful iipntheciiry in 
Paris, who has repeated this pro¬ 
cess of Scbeele oil u very exteii- 
slve scale, asserts, that sn excess 
of sulphuric and is neressary, nut 
only to obtain the citric lu'id pure, 
but to destroy the whole of the 
mucilage, part of which would 
otherwise remain, luid ta'CRKiuii its 
spoiling. It is nut certain, how¬ 
ever, but thf* sulphuric arid limy 
act on the I'l.’nc itself, and by de- 
enmposiiig It, produce the char¬ 
coal that !M. llixe ascribes to the 
decoiiiposition of mucilage ; and if 
HO, the smaller the i:xccss ol sill 
phunc utid the heller. He also 
adds, that to have it perl'eelly pure 
it must he repeal! dly erystallixed, 
and thus It lortiiH n-ry large and 
neeiiriitelv delined crystals iii rhom 
lioidnl prisms, tin- .-.ides of wlneli 
are itichned in uugle.s of Wl'^ and 
IWe. temiiiiated at iMch end hy 
tetrai-drol aunenits, which intercept 
the solid angles. These, bowi*ver. 
will not lie olitHineil when operat¬ 
ing on small quantities. 

Its taste is extremely sharp, so 
os to appear caustic, llisiillvd iu 
• retort, port rises without being 


AtMmmpoaed % It appeasa to 
OMt • portion of vinegar; it than 
(ivoItm earbiMjc acid goa, nnd a 
little carfoureo^ hydrogen; and a 
light coal renuuno. it it anMotg 
the vegetahle acids the ano wUsh 
most powerfally rooists 
tion by tan. 

In a dry and warm air it aaaaw 
to effioreace ; hat it ohaoilM atoia* 
ture when the air is damp, and at 
length loses its crystailtne form. 
A hundred ports ol this airtd are 
soluble iu seventy-live of water 
at (HK', according to Vanquelin. 
Though it is less alterable than 
most other solutions of vegetable 
acids it will undergo decompositieu 
when loiig'kept. Pourcroy thinks 
it probolile that it is ceifrertud 
into acetic acid before its Anal 
decomposition. 

It is not altered by any c o as h n s- 
tible substance ; charcoal oluue 
appears to bo cspoble of whitening 
it. 'Ilie most powerful uchts de¬ 
compose it less easily than they do 
other vegetaUu acids; but the 
sulphuric evidently converts it 
into acetic acid. The nitric acid 
likewise, according to PourcroP and 
Vauqueliu, if employed ^ a huge 
quantity, and heated on it a long 
time, eouverta the greater port of 
it into acetic acid, and a smw por- 
tiou into oxalic. Scheele indeed 
could nut edva't this ; hut li'ostrunib 
supposes, that it wot owing to his 
hai ing iisi'd too much nitric acid ; 
fur oil tri-atiiig Ml gruilis of citric 
arid with '100 of iiitrie he obtained 


:U) graios of oxnlie acid ; w itb 3<W 
grams of nitric acid he got 13 ; and 
wall (iOO grains no vestige of oxalic 
acid appeared. 

If ii siiliitiou of llUryll^s be added 
gradually tu a sniutioii of eitrm 
iicid, a flueculeiit precipitate is 
lurmed, soluble by agitation, till 
the whole of the acid u saturated. 
'1 his suit at first fulls down iu pow¬ 
der, uud then roUeets ill silky tuns, 
and H kind of very beuutilul and 
shilling sill ery bushes'. Itrequircw 
u large quantity of water to dis- 
soli e it. 


The citrate of lime li.ns been 
uieiilioni'd already, in treuliug of 
the mosle of purifying the auui. 

The citrate of potash is very 
soluUc and deliquescent, 
r 
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T)ic ritrato of noda has a dull 
■ulinc' tante ; iu U‘«ih than 

♦ it« vi-ijcht of water; crj^alal- 
■ liaect in at\*si<U*d priMniN with flat 
Minimitil; eliloreM'eM sliphllv, hut 
<iori« not fall to poudor; hoiM U]>» 
Kwells, and is reduced to a oii 
pie Ijri*. Lliise-w ati’P ih*< oiiipoKt's 
it, hut does not ToiidiTthe solution 
turhid, no»^v^fll^^atul’IlfT tht‘ little 
eoluMlity <it’ eitrate <»t‘ lime. 

fitrate ot* ktoii.oina i.i v«'ry sohi- 
hle; dm'S not riys!a*ti7.e uiiUms 
its soliitTon he pre.itly eoiieen- 
trati'vl; aiui foniis t*letjj»ated pr:‘.:as. 

t'iiri’.te of inasnesi.i dt»es imt 
crysfalh/.«*. V\ hen it^ Holiitioii hr u 
hi'eti hoiled down, and it )i.'«d sIihmI 
Holm' 0)1 h(‘iii(T ^lt:IUJV sha- 

ki'ti It ti\ett in one )Ahire op.iqiU' 
mnss, hirh ren:.kM)(*d soft, jn-parat- 
iiiK from tlu‘ sides ot the %esra>l. 
rtiiitrartinp Ks dimensions, ami 
rising in the middle like :i kind of 
*nnshroo)n. 

Its romhination wirh tin* nrh(*r 
earths, has not he<*n inm h i'\ 
•tnnnet] ; and its aetieji upon 
metals lias heen littU* stndo'd. 
Srheele howeier fonnd. th.il it aid 
not precipi’.ite tin* nitrir ^oln 
tioxjs of metal*., aj. tin- m.ilie and 
doe>. 

All the I'itr.ttes are d''eomt>f>.ed 
by fIn* })on erftil aeii‘>, hs< h «<» not 
finmi a preripit.iie Mith tin in, as 
Witli thi' 0 '...htf»-! ai.d t.»itr.ife«<. 
'J’lie <i\.:lie ainl tartarie arai» i;e 
eoinpose tin ni. ; m* f‘»ioi n%-tai 
h/<‘d or ia*.<dui*]e prei ipitatv. ni 
their Mi'uT...n‘*. .\.J aihird Iraee.s 

ot aeetie aeid, or i product ot tli • 
same n.il.iri-, on es)»<.srd to 

dlHtiihitioij : Thi'- r?r.«.»-oaer e\i«t> 
partir'.;!..**!' in ihe ‘r.jt > 

1*1.It» ♦! on I tinmia eo.;N ihe% uj» • , 
»Wt*'.l np, tOilit .01 en.j.\Veilii;.:!.« 
smell ot a.'eti'- arid, anil leaie .< 
light roal. AUol them, if di*‘ «»i\ed 
ill Mdter, and left to -fand for a 
uudergn d<‘rompo.'>itiun. d< - 
posit a floeruleiit miirus v, inrh 
grows hlHck, and ]e;^^e tUidr h.een 
coniliiiiiMl with earhonir arid, one 
of the prodiirls of the deeoinpo'.i- 
tion. Before they are rouipletely 
clerompoM'd, they Mpp(*iir to pass 
to the slat** of aeetatos. 

The aifiuities of th«* eitrie arid 
fire arrang<*d by Vaaqtteliii in tlio 
fuUowiiig order: barytes, lime, po- 
ide 


tai»b, soda, sirontian, ma^esla» 
aninionia, alumina, 'nioau for zir- 
cone, gluctiie, and tUv muUiliic 
oxiacs, are not aseertaiueiir'*'^ 

(’itnr arid has heen found nearly 
nnmi'''t‘d, w'lih other urids, uot 
only in loinouA, orangt's, and lnue^, 
hut al>o in the herries ol ^ uvvhimm. 
ejyrerni.T, or ri.iidierrN, mainlum 
VfUs ittan, or leu-whortlchi'rry, of 
hii\d'lniT\, luglktsiiude, hip, in 
mirijie g|-.ip(>B and t-nnar.nds. 
(jii.iseherni r*, riiriants. Liiheirn*^, 
h.‘.iniherne?>, tlorni'b, str.iwher- 
ro's. rlo.idhi rrirs. ami r.isj.herries, 
rontain rittic arid mist'd with an 
<*</it..l qu..itnry id laalie arid. The 
onion yieiil.* ritiidi' ol hme. 

ill ordi r fo ui‘< i.i 4 'i if thi* ritrir 
arid has h< t-n odultei..u d with 
tarturir nrui, add to ihi' xdottMi). 
v<'r\ slow 1 \, a Mihitiou ot siihe.u 
hon.tte of pot.e.h, and there will 
in* a w'hite puUeruU iit plcripitato 
ol t.irtar. 

W hen tie* <*itrir and ih to be 
ust d n.it' .d ot lemon }im it is 
to he dlN^.><^«'d 10 tueoty times 

its eir.ht of wr.ter. It l^ au an 
tirfoft* ^e.! r.tur»v, hut the 

I iVmf of the lemon tf. p*\ tiTul.U*, 

: proiniolv an'-iiut fi<on the niuri- 
|.ii.e .lied otfiei legk't.ihle uuitter 
ror.hined w itli tt. 

I 1\ 1.r i; l oiierted hetwivt the 
anus ..n • th'* oi,r- 4 n> of /'i iirraliou 
of .1 /k rri* t .irue. ..rou/* quadruped 
nut wiift lit ( h.n I and the KohL 
and W e*>r lii<!o fMlled a riiet«.tC, 
hut U arnn' a re>rmo.«inrt; 

to a 1 . •<}' III.o ten than a rat. 

Sevi r .,1 <0 lae'e annuals have 
hei u hiougiit iii’o Koia.nd, and 
ad'Ott a (on>.i It i .ilJe braiirh of 
e.mii u I . e. p.t* U eiariv Ut Vriister- 

thji.;. n.e ei\e{ is Mpi; e/.e«l OUl, 

ni r'.e.tiiiiir is. in oiti r nay, in 
uiiiler twee a ssi ek : tiit* quantity 
pit'. iiri i* ,i\ o.A'e IS Irtiiu iwo sri*u> 
jdt". to a ui... inn or more. 'J*h«* 
nnre thus etdiei te<l is miieh purer 
end li'ier th.*11 fil 'd which the ani- 
III. ( sueih. ai'amst Hitruhn or stones 
in It « n.dis«• rhinatrs. 

(io'.fl ri\et is of a cleJtr yellow*- 
ish i.r hrnwniih rohmr, not fluid, 
nor haref. hut afanitthe ronsist<*ut*u 
of hutler or honey, and uniform 
throughout; ofa M ry strung sundi; 
quite ufl'enMivu when uudilnted; 
but agreeable urbvu only u wwall 
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ortion of Hrot toised with a 
oxviJ of other tiuhfftunrefi. 

Civet iiiiitcH with oiM, but not 
iv ith alcohol. ItH nature ia there* 
for** not reMmouH. 

CLAUICK-VriO V ia fh« prorcas 
of IVeeiug a fluid fr<»m hfteropeue- 
otia matter or Jrcuh iines, thouph 
the term ia a*‘1clo7ii applied to tiie 
mere iui*chaui»’i*.l process of stnuu* 
for Mhirh s* *» Kilikviion. 

Alhiinieii, gelatiue, aHds, certain 
limis hlood* and JiJcohol, in 
many cases serve to clarify ilnids, 
that runufit he fre**d from their 
iiiiptirite's hy siniph* p(*rcolaTion. 

Anmnien or disMolrt'd 

in Si Mil.ill porthm of water, ia 
comnionly used lor tiiiinp v inotis 
iupuiTs, as it ii»isrates the fi'»*u1ent 
ni.itler, aid pnehmily AuhHitl<>s 
with it to the liottom. Albunidn is 
p.-rticn'erly nto*d for ftnids, with 
uhieh it will cotubirte when eohl, 
as s\rup*J ; it iH-iup roapulatert by 
the h*Mt. ami th<*4i tisinp in a scum 
vjfh ilir (t^e^.^. 

Ah'Mivv. 

t'l. \V, 'J Jm* I'lajs hemp exten- 
si'i'Jj distriliuted in natiir<*, and 
used ill many arts*. d«‘serve par- 
fnT.I.ir attention, ^ley' are all 
'•uft to he ki r.^tched by 
irnii ; hive a <liil! or even earlhy 
ti.ictur. ; ♦•rhale, vheii hrealherl 
*»n, a p.Tuliur smell called arpil- 
lav-i‘eie.. The form With 

Water a nlaidic past**, pnssess- 
i ij* < on-'S'ie:’hie tenarity, uhirh 
harden-* v'ith heat, so as tf> strike 
tire The alhnity of tin* 

‘•lays mr', inoisture is inanift*sted 
hy their sln kiti,*, to tin* loiipue, 
and !•> tin* inte!.:.e hc'ut neiu*SHriry 
t<» m iiL(* fhejTi p**rfe' tlv <lry. The 
odour ascribed to cl,»\s hreathed 
upeii, i*. due t*» the o\ide «»f ir<»n 
Ti’)\rd :th them. Atisolutely pure 
elajs t niit mi smell. 

1. /VrivZ////.* tfirh'iftlw kaolin of 

the Chrai 'e.-- I Ills mineral when 
par*’, forms with dillieelty a paste 
with water. U is infusible in n 
porcelain furmice. It is of ii pure 
wiiite, verpinp s<mi<‘tiine« upon 
>el ow or .*h*sh red. It mvin'ely 
ailherea to the toiipue. Specific 
pravity ^.'i. Kaolins are i*ome* 
times preceded hy bi'ds of a mira- 
ceoun rock of thi* texture of gueis^v 
but red and Tcry friable* I’Ue con* 


atituenta of kaolin are S2 silieat 
4T alu&iinay O.^t oxide of iron; 
but Bome cojitaio a notable propor¬ 
tion of waU*r in their reci'iit state* 
The ChitK'se and Japanese kaoUna 
are w*hit<*r and more unctuuus to 
the touch than these of Kurope^ 
'The Saxon has a tdight tint of >el- 
low or carnation^ whv'h disappears 
in the fire, and therefor** is not 
owing to iiiistaiiic iinpregiuaioii. 

in compact, amouth, and alniost 
unctuous to the tom h, uu*l may bo 
polished b> tlie fiug(*r when dry. 
It hxs a great ulfimty for water, 
forma a tenacious paste, lutd ad¬ 
heres strongly to thii tongu*,** it 
acquires prt'at ,s»>U«lity, hut ia 
iuf^ihks in tJu* porcelain fitnuux*. 
'i’hia property di»tUH;uisUes it Iroiii . 
conumni clays einployi'd for course 
I'arthen ware. fifxxHfir? gravity 2, 

* V auquehn's an.xlysis of tlie plitsUc 
t lay of Korgr>.ies.KAux, employed 
- for making ghioshou^o ^K>tt»«ua widl 
as pottery, gave id aliimrua, silici^ 

I lime, tv iron, and 10 water. Auq-. 
ther potters’ clay gavi' JJ.V and -1.1.5- 
of alumina and Milica^ with 
liiue. 

1 . lA‘tttn is an impure potters', 
clav iui\<»tt with miru and. iron 
ochre, t^huxr yellowisiv-gii^y, uftciii 
■ sputnxl Tollow and hcewu. Ad* 
heres pr**tty strongly to the tong.«<j„ 
and IVcIm slightly ffriMSy. It.s dua*» 
Mfy is inferior.to the pnx:<‘cliiig. 

•I. -I claif ,—la striped 

or spi»tt«nl wiiii wUUi*, red, or. 
veUow colour.. 

5. AVi./e .Colour grey, ur 

pre\i»h >eUo\v. Ma.tiivo. .Hull or 
gUmnu-Viiig histri-.liMm interspers¬ 
ed nncM. Slats Iracture, npproaeh- 

ing sonvvtnnerb to eHi*th>. krag , 
nmute l.'.hnUu:. Spi'ciiic grasiiy^, 

(i. fVa//s-/e«r,—Cidour o^ 

various sh uie**, sometimes rvd,j 
. 111*1 frj'otte I or striped. 

*. .ir/4ni/*« —Colour light' 

greeiiish-p-e>. internal kistredidl; 
Iracture in tlu* large, slaty ; u\ tbu 
small, tiue earUiy. I'ragiuuuts.'lo-ty*, 
0 {utqtte. tShiniug streok, Sectilc:,* 
Kasily broken or *'xfiiiiaU*d. Klap» 
rotii’s analysis i** silica, X xuag«* 
nesia, O.a alumina, 0.25 lime, d 
oxide of iron, 22 >v»t**r, and 0.75 
chorctTal. Its rpecific: gra\i*:y in 2.00* 

6. sisitc oi 

I* 2 
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^olonr, crextiii ycllaw, in ahrmutp 
atripns. It lias b«<>n found only in 
Boticniia- Its constituents nre TV 
siliac, 1 aTamlna, 1 linir. 4 enude of 
{run, and 14 water. 

9 . Cwnaioa »•/«,» may lie ron- 
aidcred tu be tlie same as lama. 

C L A Y - S L A T K. Aririllnrcons 
acfaiacus, the aritiUiCe of Kiru-an. 
Cidnur, Wwisli-Bn*y, and Breyiab- 
bladt of various shades. Massive. 
Opufine. Soft. Sccrile. Kasily 
binfcen. Sonorous, when strucK 
with a bard body. SperiAc pruvity 
3.T, Its eonstituculs are -tti.O 
silica, S3.5 alumina, 1.8 magnesia, 
tt.3 jj^roxide of iron, 0.) oside of 
■nmitanesf, 4.7 potash, 0.3 caitmn, 
#.t snlpfaur, 7.8 Water and volatile 
matter. Melts easily by tbe blow¬ 
pipe. This mim'rat is ratensivety 
mstribnird, fonnins a part of both 
primitive and transition ntuintaios. 
■be (test beds of it arc often, cut 
stcross by thin seams of quarts 
or enfbonate of Ituii-, which divido 
theia into rhomholdal masses. 
Good states should not imldbr 
water. If they do. Oiej soon do 
compose l)v the « eat in-r. 

ChAY ikllN KIOMK. An ore 

i)f irmj. 

CLINK STt}\K is a stone of an 
imperfect slatj sironuro, uhicli 
rings like lueeit whci> ftruck, wtfh 
a hamiuer. It i. l.hnle, h.vrj as 
ielspur, and li..i)siu.'i.nt ,,n the 
edges. It.s I'.cmstitiienLs an- 
■Ulca, t-i.:) aliimiii.i, V.73 lime. k.I 
soda, 3.tS osidr »i iinii, 0.73 osidr 
of niHtiBaiiese. .«nd 3 ot w,(t«T. 

CLlVOMBl'KH all histriimeiit 
for measuring the dt pth of mineral 
strata. 

t’LOt/DS. The vapotirs con- 
densed by cold, or rising in the 
atmosphere to u region of oir 
lighter than tbeioselres, form risi- 
bte mists, or strata of visible va 
pours, called dluuda. 

Th* elOttda thus formed, oectipy 
« pombar region, elevated at an 
»v«rajjs hbtmt two miles simve the 
earth, Tbc mixture ot difthrent 
porthms of air, most often occurs 
w’hell the currents conte in oonmet; 
which'al« Modhnn bci^t, itt refe- 
rcndlr Mm to the elonds, is almnt 
18,888 CMt. Most of the Tisibht 
t of the atniospbere arfam 
I whier, nrldch, nls^ by evb- 
»«« 


pOratinn, Is transported ftoni plash 
to place in vapour, and is, phvsio. 
ally speskiu!;, a proper rompotieiit 
of the air. \\ ben a portion of Ibis 
is depnved of its b^r, it re-kp 
pears in minute drops, at brat 
uniformly diffused, lemtetiiiig the 
trauspareney of the att lu propur- 
tion to their abundanee. Then; is 
usually a stullcient quantity of 
diflhsed water, towards ercuing, 
which is visible from above as a 
Sea of Aixsc. This is, in fact, the 
veil wWeb, drawn over the sable 
of the sky, converts it to a Woe or 
varied intensity t or, it shares with 
die iruuspneettt air in producing 
this efftaq. The next Stage is item / 
or Ausr, the appeUTUBce of dew- 
while ihliing. Here the drops 
have become so cotlectod as to form 
an aggregste fahitly dafniod in the 
ahr. To tMs snceni^ the aggregaUi 
railed clotid* t whonci' arc formed 
rain, saoie, and Asitt, which tiantly 
Testores the product of evaporation 
to the enrth. Ilie excess of che 
falling water over that eraporoted, 
posses olf hy springs and rivers to 
those res-rvoirs which form the 
greotfr pint of the eartl**. aorfaect. 
Tr.ii fN ot f->ri-st, •sptH iiill) 4f mown- 
tninoos, hisite the rain, nnd pro¬ 
tect tile rpriiigs ; while tlie uecu- 
■uolatt d lii.-st oil ciillisuled plains, 
oftc ti csiisev the eloiuls passing 
iiier them to be dissipated. The 
i.tii,(.s],J,eri-, st the he*.-ht where 
eiotids usitiilly iippetir, tiows in a 
mere iliieet .sud even eiirroiif, 
hvliig .indisturhed li) •••• sarocie 
obstacles wliieli tliniu it tn con- 
tending streams iuul eddies wear 
tiH- earth's Mirfsoe. Accurdiiigly, 
the pirrtieles of water it rimtslns, 
assume a certain iisrangemeiit, and 
constitute a form, otniu eunally 
Well delliiod lit a distance with that 
of solids, though, were we to pene¬ 
trate it, w e should perceive only a 
grw mist. 

1'oero ant three simple and 
tUstinot modiflentioDS, in any one of 
vetiieh the aggregate of minute 
drops, called a chind, may be 
formed, may then Inerense to the 
greatest extent, and hnaMy du* 
eroase ai>d disappear. The priadi- 
pal moShAeatfoos are eomnuiuly mm 
distingaisbable from each other, aa 

tree from a hiO, or frw latter 
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from a lako ; thouRh clouds in th<‘ 
same mndifteation, considered witli 
respect to each other, have often 
onl^ Uie roinmon reseinblanc<‘s 
which exist among trees, hills, or 
lakes. 

Too simple nioilificsiious are 
thns nomed and detiinil ; 

I. f,’ier«.t. Parallel, flexomis, 
or diverging fibres, extensilde in 
any or every direction. ‘1. I'umu- 
in.t. ('onvex or ronical heaps, 
inrreasiiig upward from a horizon- 
la' b.ase. 3. .VtrnfHt. A widely 
extended, rontioiioiis, hurizontui 
shei't. inrreasing from Indow. 

Besides these simple modifica¬ 
tions, there are others which are 
compounded of thi-iu. 

■1. rVrro cmoix/m*. Small, well 
defined, roitndish masses, in close 
hoHaoutal arrangement. 5. fVern- 
ttratus. Honraintal or slightly 
Inclined masses, attenuated to¬ 
wards a part or the whole of their 
circumference, coneasi- downward ; 
or undulated, separate, or in 
groups, consistkig of small clouds, 
having these eharacters. t>. f’l/- 
fUM/o.r/r<ifH<. A dense cloud with 
the base of the cumulus, hut in its 
iippev part extended into a broad 
fiat striicinre. T. i’ltmulo rirrw. 
The rain cloud, or system of clouiLs, 
from which rain is fallen. It is a 
horizautsl shi*et, shore irhii'h the 
cirrus spreads, while, the cumulus 
enters it laterally, and from be¬ 
neath. .Vie thf mttn jYil Plntr. 

'I'hr cirrus has the least density, 
tlie greatest eleiation, and lariety 
of exti-iit and diri'ction ; it is the 
earliest appearam-e after si-rene 
M'eather, hrst indieated by .i fi-w 
Hireads pioieilled in the air. 
llti'se increase in hnigth, and new 
ones are added latec.illy. 

The pror»-ss may be compared 
ritbor to legetalion or to erjstal- 
lizatinn ; hut it i.s clearly analogous 
to the delicate arraugetm:ut.s which 
enane in the particli'S of rolouri-d 
powdirs, such as chalk, verinilioii, 
dtc. when these are proji-cted on a 
nake of wax, after it has been 
tnnehed with the knob of a charged 
I/eyden ph'al. Wu may consider 
the particles of water as similarly 
pla<u>d upon or beneath a plate 
of charged air. Their duratton is 
•nooriain, varying from a fow 


minutes after the first appearance 
to »n extent of many hours. It is 
long when they appear alone, and 
at great heigbis ; aud shorter when 
they are formed lower, and in 
the vicinity of other clouds. In 
fair weather, with light variable 
bri'ezes, the sky is seldom quite 
clear of small groups of the oblique 
cirrus, uliii'h frequently come on 
from leeward, aud the direction 
of their increase is to windward. 
tVmfiiiued wet weather is aticnded 
with horizontal sheets of this cloud, 
which subside quickly, and pass to 
the cirro-stratus. 

7'/ie cumulus is commonly of the 
most dense structure. It is formed 
in the lower atmosphere, and 
motes along with the current 
which is next the eartli. A small 
irregular spot first appears, and is 
a.s It were the nucleus on which 
ti'cy increase. The lower surface 
continues irregularly plane, while 
the uppep rises into cnnii-al or 
hemispherical heaps. 

Tbrir appearance, increase, and 
dis.xppear.ince, in fair weather, 
are often periodical, and keep 
pace with the temperature of the 
day. Thus they lu'gin to form 
some hours after snnri.se, arrive at 
their niaximiiiu in the hottest part 
of the afternoon, then go on dinii- 
iiishiiig, and totally disperse about 
sunset. The formation of large 
cumuli to leew.ird in a strong 
wind, indicates the approach of a 
calm with rain. VV'hen they do 
not disappear nr subside about 
suii.set, hut continue to rise, thun- 
der is to he expected in the night. 

ludependeutly of the branty aud 
magnihcence it adds to the fare 
of nature, the cuiiiiiliis serves to 
screen the eartli from tlu‘ dircxrt 
rays of the sun ; hy its multiplitxl 
reflections to difliise, and, as it 
were, economize the light; and 
also to convey the product of eva- 
por.ition to a distance from the 
placc> of its origin. 

The strutus has a mean density ; 
is the lowest of clouds, its lower 
surface commonly resting on the 
earth or water. It is properly tlus 
cloud of night; its first appearance 
being atuHit sunset. It compre- 
hends all those cveepiug mUts 
which iu calm eycni^s asceittl 
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from the bottom of rattey#. In 
2i)iocU» like nn iuundu* 
t)i>n of water. 

Tlic rirrus having increi»i»d for 
homo t'uie u-^u.tlly ile.HcetuiB to n 
la%ver station iu the Htmos{»h(‘iv» 
ami passes to the cirrt*-ctimu/ft or 
the cirro-stratus. The cirro-camu- 
Iu* is fonucil from a rirrtis, or 
iVam small sepJirote cirri, by the 
fibres collapsing into stuull round* 
isli masses, in wh'u h the texture of 
fU * cirrus U no long* r di.H*«'riiihU*. 
This nio.liticstioii foniis a *orv 
iMMUtifiil sky. s»»nietiiiies exhibiting 
nuiiu’rouH diHtiuet ht'Jis of tlo’M* 
htna.il ronnt'cted clouds doatiii^ 
ht dilfercni altitude ?. The t inro- 
i'unnUus is a sure pnifoiostu; of 
increa.se<l tejiiperature ; is frequent 
in .sURruer, and attend.mt ou 
wnriu and tlrv weiither. It is 
orra:aouaiIv. hut less fVeqmoilly, 
sre»i in tlu* inter*als of showtTs, 
and iu winter; it inuy <*ilher e*a* 
por.ite/ or pass to the tjrrns or 
cirro-strntus. 

/Vo r<rro**trufu.c result'' from 
the libreii of the cirrus :uxhsidtng 
to a horizontal po.s‘tlou, %vhen thej 
i.ppr* aril f‘a h other lareraHy. 
Tue l>>rm and ndative {M»>iTioii, 
he«*n in the fns|tii*!itl\ 

gi*e the idea of shoals t»f lish. Tlie 
ciTu str.ifve. precedes wind and 
r.i.in, v.'lioHt* iii- ir <ir distant ap 
pn»ac)i m.vY I e t'Stirrialed fr. in if'i 
ahiueianee and pc'rinauem e. It 
laay be sis*n in tht* infer 

\iiU of htr.r.o-. The r.rrt» stratus, 
liie.'t iTv^jaeutl^ aiitl etuupleti Jv 
e\hj»nJ'. Il*e pheoortU'Ua of the 
Ho)„r and luuer haJo, end also i.n 
»*».pn*»sril frora a few <j' •.orv itious.* 
the pa.heliun and je»ravi*b.np, 
lle.je»* ilie pr«»eni>sf ie for faul 
UcMtli.-r i> e.ioitu'*!:!V lUi'V.'u from 
the appearance of the halo, Tii * 
distinct i* formed 

hetu’cen the first a]>pear.*.nee of 
the fleecy cumwl.tH aiol the corn, 
nieiieemt’nt of rain ; .dso during 
the Approach of thunder sforms. 
The indistinctappear.nua* is elueflv 
between showers of r-iin, •'nov/, <»r 
hail. A large lofty dcns<‘ .’loud is 
formed, eninparahle to a mushroom 
with a Tery thick short ^Tem. 
Hut when a whole skv in i-rowfliMl. 
the appcaraaces are li s.s uistire’t. 
The €umiutbtii .ri(d;s thruugh ihc tn- 


temticea of the anperior clouda; 
and flu* whole, Hetm an parsing off 
in the dismnt horizou, pre.s«*utH to 
the fancy mountnitni covered with 
snow, inti'rsected with dark ridgea 
and l.iki'.s of wafer, roi':,s. towem, 
Ac. When the cmoultis iiM’rei*#vs 
rapidly, a cirro stratus is often 
seen to form ground and refuine on 
it.H sinnmit, as ou a moiiutaiii ; 
while th*» former cloud cmitioiu*a 
dw-eriiihle through if. Ihecimv 
stmtU' soon b'-<’«om*s denser, and 
spreads; v. liib- tfie superior p.irt 
o| thecmnuitti I'Xtends, md 

ses Into I,', tie* h,*''e iMUtinuiug aa 

h<*tbrt*, anti tin* <■ protulu r- 

aiioes chan.'.hiff lhe*r ]*o,siljou till 
they j>ie^‘’iiJ ihciiiseUeJ laterally 
and dow nward. 

The otMfm*, or cumnio scirro- 
^•fraht.f^ i*' the i loiel «*f rain. 
Hi'fore r.ihi <M*curs, the cla(id*i 
uiiiformlv utuliTCo a change, atren- 
ded with uj*pearaj:»’c*s snileientlv 
oh* ious to coii.stitute a db tinrt 
m(><bf)cauo>i. \re*o.l»ns to Mr. 
Howard, lie* cirrus i< lie* IngUest ; 
the ''Ti'o nimultis >»*‘Xv; «tiid tm* 
cirro sfratUM, riiiunlus, o/’tf 'ttrofust^ 
in succession belov.' em h other. 
Till* ninibes, v*hirh is thi* rc..<dn* 
tioti of chnioH into r.iiii, nmv ifo 
con*., lered le* b ivmg its ha.se i»ti 
the earth, and ds sumitiit .it (hf* 
eiifi of the hbri*;. of ctrro.ne i row u. 
.Saus-^iin* **'ntes oi the very cicat 
height of cbiodi, wbe’h Irom the 
de'4t‘ni>l Ion miitl Ik* a KnttI of 
cirro •iirattis in mottled beds; ;*:id 
H.ilto;: luen'ioiis, that flu* cb ;id« 
of the m.ick<*i«‘I b.o k sk* lir’ii* ap. 
pe.ire.l ..Imo.Ht as fioai the 

t'lp of ><u*h :ootiii*^;tiiiH, as irorii tin* 
iTr.iu id. .V* roa.iul.. I» »* i* generally 
IS 'cict'Kl line l» h* \o':d lie* % nnivh ; 
but tJo-ic .IT. eu'u.l. inuidi liieln'r 
thin ‘nv j .tl! »o.t . hi^e 
Mr. .'duller siv*. t.ait lanT** ru- 
m.di se**n by liini, v. heu at a inoch 
greater <‘b'vatif»ti in a balloon, 
tj>p«*.'iri*il like ..mall •elverv speck* 
on tin* ground ; !>*s dist.uice trurii 
them being so great, that t!tey 
app'Mred t i rest «iU the earth'* 
surfaci*. 

SSI’S. A word fomn'rly 
*Med to denote the vapour pro¬ 
duced by tin* detonation of uitro 
with any intlammuble sulM*tain:e. 
CUKH* Coul it chATiod m Uao 
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Mine manner aa wo«><! to coii%'c*rt 
it fnt<» chHnrou). Au ttijimre 

hrstrtb iH pr««par<Ml by bruri.ig tin* 
f'iirrli to a firm flat and 

puddhtii^ it ovrr witii rl.iv. Ou 
tlii.'t, t!it‘ of me pijfd' 

up, iufdiKinft towsird oin* .inorhc.r, 
and thottt' of the Jowor Mirat.i are 
Hi»t np on their ;n n(i\4t air'll*, 
ao fifl to tourli the Mitli 

ifu* ]>oj»*.ihh‘. ‘i'bi* 

piles are iiMi.i Jy Iroiji .M to 5'i 
itirhes hiph, from I* f') It* feet 
liroucl, and m-:<i 40 to ioo 

tons i»f < A U''’iiher nf \euri 

are I'-fr, rtsieuiap ironi « ij» to l.ot 
into v.’i.i '!* tile liurnisip f<.ei 
is throv. n, aiuS tie. ;, are then 
inmu'di.nely rlo-^e*! with srn;»!l 

piei'en id' eoel h at-’n liird io. 
Thus ilit* kindli'd hre is foieioi to 
rreep al >;»p ti»e ooU >■*>. aj.*! \\\i, yi 
that ol ali tin* united, it 

vip-es iT.icJ?: ill> , a:nl hor-t-i out on 
♦•ve.rv M<te at <nu*e. if the eoal 
etiut.iin p% rites, tiie roinht^ti.ui 
ii uilow r-Y eojitiijue a emi«i i»T.i- 
hh? lime ,!irc*r the o:'--ippe.tr<iiii'<* 
of He* .•■•uor,**, to e\tne.ite the i 
sulpintr, p? rt ef v. h.t h wdl \n‘ 
toinift Ml thn.crs on t!ie surtaee ; 
it It 4*.;iit.>iTi iMiiK', tile fire in 
ruYerioi np .smm ,if:er the >»noke 
4li*utj»p'Mrs. i'esrtiMUiip at llie Im.i- 
to'ii jmmI pjocee im.r pr i.uially to 
the top. f‘.i 50. tilt, or io ho.ir:* tin* 
tire 1 * ill }'.i‘iuT.il emiplftc-ly « o- 
>e*.\ I tin* ii'h • «>l char lor* 

tie-iiy }iTii{ i!i li or l-i tla^s 

tin* I oke may Im* r»‘:iet,4'd I >r u-**', 
)n (hts v/a;« r. ton ul I'o.il i com* 
iuoui\ pniiiiees i:o:a 7ua to iJUU 
pound . ot 1 i>Ki . 

h\ tlii^ wav the produ'*ts 

of till* cinl, houevfj-, V. Viieh mipht 
h*' lunieif t i V 'Oil are -lut. .'iri- 
)n.%i : but 8(»me sears a'O, bv»r.l 
liiiiul'niaht con .i-. r: it\xt i.irr.e-d 
i»ti> eiU I a td lo :or - .snip ttioiii. 
Us hi.r..ei ' f*n- i •• ■ i.i .i r.atp#’ of 
ir* or with t*. little acei'S^^ 

ol air a* n».‘v he, at ih*' l*ut*oni ; 
Hiid coiHiiirinuT the rTn.jke, through 
proper hon/oi.i.il tunnels, to a 
capacious clt'Ni* lunuel lOO y.vrda 
or more in leiiptli, budr of brick, 
supjioriefl on i re k aixdn*-*, and 
co«vr»‘d ou till* tup hy a kUhIIow 
pond of water; the bitumen Ls 
coudnniicd in the tunn of t4fcr : l^tl 
ts&a of coiti yield uliout ^ of tar« 


though some coals are said to be 
HO bituiniiiuUA as to afford ^ of 
their w'eipht. Part of the tar is. 
inspisuited info pitch, till barrels 
of ulijch are mule of 2 H of tar; 
and the vol.itih' parts arising in 
this jirocese are eoudensed into * 
v..riiidi, uKiul f'>r nii\i!.*tr with 
r«i*»ur» for ou^ door puiriiliif' < hieftj*. 
4 quantity ol auini'niiu too is col* 
le^'O'd, aud u.uni b*r tnakiug sal 
ammoniac. Tin* caLi'S tiius made 
.I'e nke.viM* of aJperi.ir qiiaiity. 

C'OVL luav to: lUsYded into 
brown aent bin*;.. 'I'ie- former, 
s.jni ’tiun's c-ille I wool co.d, is 
chie.’Jy i.aiud in ailo^i.) ground. 
It ront.tin*' bt'side^ (dnirco.i! and 
oitmuen, Yehctahle pn - ■.i‘‘ ^ 

r ma.ns of \ i !r« t.ihl*'' p, rn.tHy 
(iec(/ni]ios.uU V itu ii .n.ii k trie«;rigiu 
ol tii.s kind of CO .1. 

\V nod i'o.'il t r 5r>-M:i coal in «m 
.illmitii pruiluelioii; it i' fouiid ia 
low Kituat|.>n*, aiii^ appe**-? to 
have liceii tunned •>! lu'c.; s ol tret s 
ournnl b^ iniiiid 4tt un ler b"ds 
ol ihi\, .s..im, or I'ne 

wn-idy parts b *se j r.-Oa. ‘y u.*ot .- 
gone a ciriain di-;:r. e of t '.U* 
Icrmeutation ui.^ler tin* pr .• uve 
<»f t.'ie-iiicumbent eartii'. m.fhT by 
which the\ h.i\e bi v u c.irbjueed 
'aud consobd.Ltf'ii. In .'.>me ^Jee4*l- 
nieU't of this c.cil, tbt‘ 1 e.rel.ibl''-? 
libre or gnim i^ p. re* piiiiU'- ia one 
p.irt, and the oUicr i.> rcdti \ J ti 
nnui r.il co.il. 

Wood i oal i': fui»ud in considi'ra- 
iile (ju.sntitu s at iUi\t-y (Itat!i etd* 
in*ar iXetiT. Sescr.d beds ef lo.tl 
are sej.ar.ited l*y strut t of <’!ay 
and gra>el; the loW4r»t is 17 feet 
luiek, and rc.sis ou a lied of cbiy, 
undi'i’ which is s.ind roseirbliag 
sea send. T.*e coal in c-uitict 
with th*’ clay U.is a brown colour, 
and appi'ar.-^ iiitcrmi\t with e.irth. 
ia othi r partji toe lamina* of t.He 
co.vl uudiuaie, and restniilile the 
roots ol (re<*s ; in the luiudle of The 
iov.'i'st strutinii tin' coal is mnro 
compart, and is of .i blaciL colnurj, 
and nearly as heavy as conuuou 
coal. It IS supposed that Uie spi:*- 
cies of wood of which Uo>ey coni 
IV.IS forxui'd, is hr, us stumps of 
large lir trt*es, IikihI by their roots 
in tJie ground, may be olMierT«*d in 
the vicinity. These trees were 
probabiy deposited by successivt^ 
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iaimdatkma, wiien the higiher perta 
of the country were covered with 

r aucval forests and peat moor*. 

great repository of this kind 
of coal exists near Cologne : it 
extends for many leagues : it is 
titty feet in thi'’k.ne**, and covered 
with a bed of gratcl from twelve 
to twenty feet deep. Trunks of 
trees depriwd of Uicir branches 
are embt^ded in this cosl ; which 
proves that they have been trans¬ 
ported from a distance. Nuts 
which are indigenous to Uindostau 
and China, and a fragnut resin¬ 
ous snbstanro, arc also Ibttnd in it- 
la wood coal, we may ahnnst 
aeise nature in the fact of making 
coal before the process is eorn- 
pleted. Ill some peat moors the 
lower beds are compact, and ap¬ 
proach nearly to the nature of 
coal; and it is said that peat has 
been discovered pawing into mine¬ 
ral coal- These formations of coal 
are probably of more recent dote 
than coaunon coal, tbengli their 
origin most be referred to a for¬ 
mer condition of the gloln*, or to 
some grand catastrophe which 
haa brought to nortbem latitude* 
the vegetable productiona ot tropi¬ 
cal cliniates- Uraothig the vege¬ 
table origin of roal, we shall hare 
no difficulty in accounting for an 
accumulation of carbon sufficient 
fbr it* formation in erery uistnrt 
where coal ba* been discovered. 
In tile i-arly ages of the world, 
the greater part of its surface wjis 
a dreary solitude covered by vast 
forests, and by marsbos and peat 
moors, which were coiistautly 
accumulating vegetable matter. 
This might be carried aa-ay by 
eat inundatinns, amt deposited 
hollows which formed tempo¬ 
rary lakes; as these became dry, 
the vegetable matter which flo>it«d 
on the aurface of the water would 
be left on the ground. Before 
fresh vegetable matter was formed, 
aabsement inundations might ro¬ 
ver the itmatrt deposithra with 
beds of sand or clay. Other de¬ 
positions of vegetable and earthy 
matter might foHow in succession, 
and Ml up the hollow which for¬ 
med rile temporal^ lake- 

The greatest difficnity respecting 
ongin and fsrmatian of coal 
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strada. is the regularity with wbidi 
they are anranged, and tbo fro- 
quent succosaion of thin strata or 
laminae of r.aal in the same coal 
field. These am too thin and too 
regular to be formed by large 
vngetables, except in a state of 
perfect documposition. They may 
liave originated from aquatic plants 
or mossi's Rowing in tho place 
after oarh luumlstion. In most 
coal fields there are tbin strata of 
cosl-smut or earbonncuous and 
other parrirles inttnmiixt, which 
seem to favonr the opinion of the 
forniatinti of coal siriita by suc¬ 
cessive inunilations; their subse¬ 
quent rorisoliilation may be less 
difficult to conceive. 

By vegetable fermentation and 
coinpressinii, and by the evolution 
of boat from lioth Uie.s« causes, 
the various strata may have conso¬ 
lidated. And if, with the Pluta- 
nisti*. we admit the action of cen¬ 
tral BUbterranean fire, it may also 
h«v«- contributed to the more com¬ 
plete di>stTuction of regetable or- 
g.iiiiaation. 

fressure and time alone m^ b« 
suilicieBt to produce these eifeets 
partially, as is provtai by tho 
complete ciiiisoliuauou of looso 
initterials left iti coal mines when 
the support* are removed Sad tho 
upper strata sink down. In a few 
years scarcely a trace of former 
opcr.itiun* nunsins. In contem¬ 
plating natural causes, we are too 
apt to measure their power by the 
results of artificial processes, and 
by oliM'rvations continued for a 
short portion of human Itfo. Iho 
substances found in tbo neglrcti-d 
Vessels of tbo chemist, oflen provn 
to us that changes in tho physiiwl 
properties of liodies are efleeded by 
time, wmcb it would be impossiblo 
to imitate in common vxperi- 
inents. 

Mineralogists have enumerated 
many dilfoi^t kinds of black oiial: 
several of these pass by gradation 
into each other in tiie same mine. 
The most important varietios in an 
economical riew are tho hard 
coal, like riiat of Stadbrdshire, and 
bituminous or caking ctial, c^led 
in lamdcn sea coal. Block ooai is 
coni]>osed of charcoal, bitumen, 
•ad oarthy niatter. The tatter 
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fyrmn Qio luhe* wUuU remain after 
eontraatinn: thrae vary in pro¬ 
portion, In (Ufic-reiit coala, from 1 
to near M per cent. The propor¬ 
tion of bitumen varica from VO to 
40 per cent, and the ctaarcoal from 
40 to more than 00 per cent. Hu.* 
moat coBunop repoaitory of coal ia 
ar^Ulaceouft aand-atone : it ia never 
found in chalk, or roc-atone, and 
very rarely in lime-atone. Coal 
eaiata in atrata, which vary in 
tiiicknesa from a few inebea to 
aeveral yarda. 'Jlic atrata are of 
limited extent: they occur orer 
each otlter, aeparated by atrata of 
clay or atone, 'ihe oeriea of atrata 
catating in one aitnution ia deuo- 
iniiiated a coal held. Each coni 
tield haa ita peculiar aeriea of 
atrata that appear to have no cun- 
noction with any other: hence 
they are denomiuated by Werner 
“ iiadepcndeut l eial fornuttioua.’* 
The dilierent atrata which accom¬ 
pany coal, rouawt of beda of clay, 
aomc of which tre<|iienUy contaiu 
freah-water niuaeie-aheUa, twda of 
aaudatoue of varioiia qualitiea, 
ar(:illareeua ahale colourt^ with 
bitumen, called coal ahr.lA luoae 
Ktouea called rid.Ue, ana atrata 
of iron-atune. Many I'f there 
atrata abound in vettetahle im- 
preMiiniia of ferua, and of other 
plauta which arc either u>ikiiow)i 
Seuera or ladoug tu trojiUat cli- 
iuativv. 

The diiTereut atrata under a bed 
of coal are frequently aiiiiilar to 
tile atrata over it, and the aaiiie 
aerler la .ti;ain repeated under the 
hece- beda of coal. Sniuetiiuea a 
t-inyle bed of atone of vast thick- 
neaa ae)»tr.itea two beda of coal. 
In other iiisUiucea only a very 
Uiln Htratum of ab:tlu or clay Uea 
between Coal beda. 

Nuiaei'uua beita or aeama of real 
m-cur ill one coal held, but very 
rarely mure than three of theae 
are worhed. Thu thickueaa of 
coal aeania or beda varica from a 
few iuchea to aeveral yard* ; but 
each of tbea<t ecnerally proaervoa 
tbo aaiiio thickueaa tliroughout ita 
whole extent, whi'ii nut broken 
by dUlocationa af the atrata. In- 
atane-ea to tlio contrary aoinctimea 
oeoifc, ill w'bich the a.-ime bed will 
ho narrower or wider, and oome- 
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times divided by a atrahnn of in- 
combniidble earthy matter, in dif- 
fertuit parts of its course. Few 
beds of coal are worked to any 
great depth which urn leas than 
two feet m thickness. The stratum 
lying over a bed of coal is called 
tnc roof, and the stratum under 
it the floor. The facility of getting 
coal depeuils very much on the 
conipacuiess of the stone which 
forms the roof, not only on ac¬ 
count of the security Irom falling, 
but fur keeping out the upper 
water and preserving Uic pit in 
a dry state. The g^»t expense 
incurred in supporting the roof 
when it is loose, frequently pre¬ 
vents a ralnable bed of coal from 
being worked, or afasorbo all the 
prunt. Ill some situations tho 
roof is indurated clay, impregnated 
with bitumen and pyrites. When 
Ibis fills down, and is intermixt 
wttii water and small coal at the 
liottom, it takes Are spontaneotisly ; 
on which occoant the miners close 
up the space vv iih clay where the 
coal has been worked, to prevent 
tho access of air to the combusti¬ 
ble matter, iliis kind of clay is 
called ' tow,’ it is conmion in the 
Ashby de la Zuuch coal field, and 
in filaflordsluro.—CoM strata are 
frequently bent in concavities, 
rtwembliug that of a trough or 
basin, dipping down on one aide 
of tho held and rising on the 
other. 

In Uie great coal field in South 
Wales, the strata sre arranged in 
tliia miiuner over an extent of one 
hundred miles. At tit.- Clec Hills, 
in Shropshire, the breadth of some 
of the coal fields is not a mile. 
At .tshby Wolda, in Leicestershire, 
in the central part of the field the 
main bed of coal is worked at the 
depth of V40 yards; but by the 
bending and rate of the strata, the 
same bed comes to the surface 
about three miles distant. 'Jlie 
depth of coal strata is very ditle- 
reut iu ditferent situations, and. 
from the inclination or bending of 
the strata, differs much in the same 
district. Some coal fields extend 
iu a waving form over a district. 

On the eastern side of Kl^hmd, 
the strata generally decline, or in 
the miner’s language, dip te the 
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’Muth-cast point; on fho woatcni 
»itlr, flu* strata are more fro<|Wcnily 
tlu*o>vu di.iV rriif atitf opposite 
diri'rticua* hy I'aults or ilykcs ; the 
fracairrs of thi> kind, an* filled 
^•sth rlay or stotiOM of various dc- 
■crtntious. 

In some iustniu'DS the coal strata 
fire throv.u down <»r raised on oiu* 
fiide of u il*. ke more than 150 yards, 
find the miuer afur peuetratioK 
Jthrough it, h\sicad of finding the 
fi^iuic coal again, meets with beds 
of Htone or elay on the other side : 
heuce hv is tretiui*utly at «. loss 
bow' to proceed in sean hiiig tor th<‘ 
coal which is ctit ofT; on which 
l^oiiut .‘ueli d\k.es are called 
If the stVotum of stone be 
tlu* same as an > of tlu» strata 
■whii h were sunk througli in making 
the pit or idiaft, if pro\c-s that the 
liod ot co i.1 is tiirow u down on the 
side of the fuil*, and he cuiuh ter- 
Udiie the e\art viistauce te?e. een 
that stratum and the coal lie in 
search of. Hut if the stone in of a 
difierent Kind to any whuh was 
above the coal, he may b«' I'ertain 
that tlie strata are raiseil ou that 
fiide ; bat t.) 'vhat distance can 
only l>e ascertaine«l by trial, if tbe 
uudi'r strata of tlu* coal bed ha^e 
not been pTeviou'‘!y perf<»rated. It 
fretpUMilly h.ippeii.>, houeter, th.il 
two or nion* strata of stoiu* or 
shale, nt different depfh.s, are so 
sirailer in their qo.ihty and up* 

S earuuce that it is iinpossible to 
^ istiuguihli tliem : in such cases it 
is necessary to perforate tlic stra¬ 
tum to ascertain its tinekness and 
examine the quality of the strata 
al>ove or below- it, by which its 
identity with any known stratiiiu 
may generally be aseertiom d. 7*he 
manner iti which the strata ere 
inclined tow'ards the fault, will also 
deU-rmiiie whether they are thrown 
up or down, pro\ ided they are 
uot shattered where* they come in 
contact with it, which ia frequent 
ly Uie case, bed of coal iu 

fi coal hold has certain chiirur(< rs 
by which it may be known t i be 
ihc same. Its thickness, and the 
quality of tbe roof luid floor, w*ith 
that,df tin* upper and under strata, 
gctfdTally servo to idcutify it, 
ih'mgh It nuiy sink deenor iu one 
|i^c than another, and vary lu 
liHl 


distance from the surface ffOO feet. 
The deepest coal mint's iti England 
are tho?ar in Nnrthuuibt'rlaud and 
in the cotinty of OurUuni, stmit* of 
which art* workt'd WSffti than 
yards below the* Vpfiace. 'J'hc 
thickest bed of KnglisR coal of any 
considerable extent is fh« jmiiu 
coal ill Slafibrdxhire, v-hich is 30 
feet. Tbe tipper, lower, and mid- 
dh* parts of tbe bed «bU«*r in qu.t- 
lity. Mr. Keir, who has writieii 
an interesting ac.'o.int of the mine¬ 
ralogy of the .s.nithof StutlbnNhirc, 
says that thirteen diiterent kinds 
of coal occur o\«*r eech other iu 
tliis bed ; the* iippi^rnio.t, which is 
compact, scrvj's as a roof in get¬ 
ting the* under cnnl. The nmiii Ix'd 
<'f con) in tin* Ashby ile hi /oiich 
4*v>.«l field is |.l feetthu k ; (be* u]>p(*r 
! ami lower se’ania of this I'otl also 
: vary in quality, anel the top serves 
i as the* roof, being more compart 
than the stratum over the coal. 
Few bv'ds of coni in eithe r parts of 
Kiijdand or in Wales excv ed from 
six er nine b*et in thickness; hut 
H difference in the quality limy 
g4*neraWy he observed ^ in the 
upper, now'cr, i inl muldle parts of 
the sarai* bed. curious fart ih 
sCati'd by Mr. Keir r«*spei*ting thn 
main coal of Staffbrdvhirt* :—in one 
situutmii the upper part of the bed 
••eparates fionx the b*wer, and 
rises to th«* surface, or cr»q»s out, 
tl is at first iliv idl'd by induratc'd 
clay ('(lUed biml or cltitM'!i; but as 
the distance I eiamies wiUer, thu 
iiiierveiiing stom* grows harder, 
and will strike hn* with flint. 

Voal str.ihi, b<‘*‘ide the mom 
coinuiuD dislocalions by fanita, 
present remurk.'ible coiitortir us 
whirh it would be di/firult to i *. 
plaiu, except byRdmiltmg a lati rul 
fi#ice which Ine* compressed tle rn 
into a zig‘/.ag form. In s(»ine iit> 
stances one part of a stratum is 
iucliued, aitii tlio other part verti¬ 
cal. A curious of this kind 

luay l>e se<*n in a small coal field 
u<*ar the town 4>f MafidieMer. 

Th«*r«* is more than 4ine third of 
Kugliind, in w hicb all K**ar4’h for 
valuabh* c.oal is us^*le.ss : the know 
ledgi* of a TVepaCi'c fact lvecom€»s 
important wbt*n it saves ua from 
loss of time, t^xpcuac, nud 
pointuitfQt, 
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CoiJ strata arc frequently «c- 
Conip;iuie(l t>y thin strata of a com¬ 
pact nTgillaceoiiu .stoiio, rnmhined 
'with the oxidi* of iron railed irrm- 
Btone. Tills atone a chirk 

hi'own or prey colour: it is about 
thi'c'e tinic'S beamier than aii c'qiial 
bulk of water. If it her of a pood 
(Miality it >iel<!s more than UO per 
cent, of iron- In ^oTflc oi the it«‘ds 
of rl.iy ovc^r coal det i;*hed lioduh'.s 
of iroii'i^tone occur, >^lueh are uUo 
ain.'lti’d fur iron. 

i'he rant exfc’nt and importance 
of our iron-vciirks are weil know*n, 
but their c'st'ihli.'^liinetit ih of rer<*nt 
date, l'’onnerl>' our fnintdric'S were* 
on a dtiinnutiv'e scaK*. and wood 
or rharro.cl wai* the onlv fuel em¬ 
ployed : but in the prc'ricmt rulti- 
\Ht«-d stale of the country Mood 
could not be proeun*d in reqiinit** 
The extensive* iron- 
M'orkM of Mei^srs#. Verraciay in Staf- 
fordsltirc* are said to consume one 
tlioiisand ton.s ot furl per week. 
The appliratiuri t»f roal or coLc* to 
the ftineltlng ot iron is anmup the 
most u.sefitl of mucirni ienprove- 
luc'iits : but iris f»nly sinm* kinds of 
c’cml tliJit arc proj:er for the pur 
pose. Iiialtt-ittiviu to this c'ln um- 
fctaiice lire* frt*<|unitly Jed bindeti 
jtroj>rif»forH to great unptoftt.ible 
c'Xpeti.se. Fiiuhiip iron st«me and 
coal in aliundoncc upon th<*ir 
estarers, they ha\e r nisfrurted for- 
iiar<*s and otht r uorks at a ronsi- 
derul/le ami h..ve found ton 

late that t’.ie roal. huMrver suitable 
for domes tic or otJn*rusc's, v*«»s un¬ 
fit to make inai ».f a inarketatdc* 

• quahty. To maki* pocul iron from 
the best iron-st iir, it is lu ec’ssary 
that the <*o,i! sbfiu'd be a*- free as 
J>os>ible from e\rry subst.snrt* wifli ; 
Mhirh sulphur is coinbiurd. Jr ' 
ahoutd po‘»seM.c tlie projoTty ot I 

foniiing hardrokr or riiiv'er ; nnd j 
if it ba.e tlK‘ tptahty of rcmientiiig 
or r.Ain:’-, it i.s ibe tmire >a1uab1c*, 
as the* sin;.U rool ran be used for ' 
the ptirpit'.e of rok.iig, which is 
frcHititMiily v/asted M-here it does 
not p(VM^<•ss this ijuabty. 

From the incUiiatiim or bonding 
of coal s|raf4*, tliey nlu'ays rise* to 
the surfore in some parts of thedr 
ooursc*, undwou^i bo visible if not 
covc^red by •oy^'or gravel. In tlic 
iuter»or«;b »**5 formed by livuleti. 

i»i» ' > 


or }/y occidental frachirci on iho 
sides of hills in a district, the na* 
turo of the; strata may often ho 
determined, and should bo ascer> 
tallied befoi'o an'y expense be in> 
rurre^d in boring or sinking for coal. 
\t iicm this is done*, u proper station 
i should be chosen ; whirh rt^qatres 
great judgment, otherwise it is 
possihh* to borf' or sink to groat 
neplhs, autl miss a bed of co:il 
which c'Xists very near the plac 4 ** 
111 most sitiiuti. ns it is better to 
sc'urch for coal, as deep as can bo 
done without l•xpen^^i*•e machinery, 
by sinking a wed in prefereiiie 
to boring, lly sinkiitg, a decisive 
knowlecti'c of the nature and 
tJiickness of the strata cun Ih» .is* 
certairii'd as far as yon d«*sc:euii, 
which can only Iks Iniperfectly 
known by boring; for the latter 
inode is liable to great iiiicerniiuty 
of re.:uU, from iMouItugs or slips of 
tin* strata. hesiilett the uurer- 
tatnry of the resuHs, the grossest 
impositions are Munetiini-H prac- 
tisi'd to answer interested pur- 
posi s, nnd indue.' pToprietonc to 
iNmtiunr the se^irch where there is 
no reasonable pi\jh:ibilify of suc- 
c«*ss. Nt'heix* coal stmt'i come to 
the* surbiCf, they are gc:u*raUy in 
a soft decotnposiHl slate, ond inter- 
tiiixt M'it!i eartny roatfer. 'I'hey 
trequeiitly prc*seut no appearance 
of co.il, but the soil may be ob- 
ser\«nt of a darker colour. The 
real quality of tlm coal cannot be 
ascertained, until it is found below 
in its liatural unoicuuiposi'd state^ 
J>iug bctwt'eii tw'o regular strata 
of Ktoi.e, or indur.acd clay, la 
general it is obAor^cd, that the 
same b< d iiupniM '^ in quality, as it 
sink-i (ieepor into the earth. 

iiAS is of the highest 
iiiii.ortunce, from the beaudihil 
light wliK'h it yields, W'ltii w'UicIi 
the metropolis and most of the 
principal towns .ore lighted, 
it is now In use in ilermaiiy atid 
Ktissia, and sti'ps are taking to in- 
trofluce it on a large scab* into 
Paris. When coals are burning on 
the lire, "Wi* see the stream shootings 
out, and iudamiug w’Uen a light ia 
held near it. To obtain gas the coals 
arc enclosed in iron Totorhi, to 
which heat isapplied« the gasriMa 
vi> ia t>u» ntdit, «a4 ia wato t» 
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pm$» througjli water and other mib-, 
slancoo to hreo it tram intpurttiea. 
It io colteoted in a giiaometer, from 
which it io tranomittcd by pipus tu 
whatever distiuice it may bp re- 
^uired, with the name I'ucilicy u» it' 
it wore water frnm a reaprruir; 
indeed with greater eaoe, aa the 
level of a reocrvuir of water muat 
alwaya be higher than the place tu 
which water ia conducted ; but 
from the buoyancy and ligjitiieaa 
of gaa, it will uaceiid to any height 
to which it may be desuruhlu to 
conduct it. 

Yhe glia produced from rniil ia 
chiefly the carburctted hydrogeu 
gao, which cunaiata of curlxm uud 
hydrogen, elieuiically cuiiibiiied. 
Thia'ia, however, by iioiueaiiu in a 
atate ot purity, but ia only tbe pre- 
duiiiinuut guh in the mixture. .Mr. 
Aceum tbua diatiiiguiahea tlie auve- 
raJ rarieliea of rual gaa :— 

“ 1 lutre iie>i*r met with any 
coai gaji conaiaCiug of pare carbu- 
reittil hjidrugtti. It baa ulwiiya 
proved, in the caaea where 1 b^ 
un opportunity of exiiiiiiuiug it, ii 
mixture of curburelted li>iirogeii, 
carbonic oxide, and hydrogen gaa, 
tlie proportioiia of whieh vary ac> 
cording to tbe nature of the coal 
and oi tbe proreaa. W hen the 
beat la applied auddeuly, and when 
it amounia to a good red lii-at, tbe 
proportion of earouretted liydrogeti 
ia greaU*at ; and w hen tbe beat ia 
low, the portion of pure hydrogen 
ia greaceat. tlteliuiil gaa and aul- 
pliuretled hydrogen are, probably, 
iikewiae preaeu*, though ill amiUl 
and rariable quantity. 'J'iiere la 
aiiotlier Cl^culo^tallc e roiinecteil 
with lliia gaa, wliicli Icta not liitlierlo 
been noticed, but uliii.h miial bate 
aoDie luJlucuce upon the liglii 
which it yield*, (.'oal gaa baa 
alwaya the very aanie ainell aa thi' 
oil or naphtha w hich coal yielda 
when diatiUed; therefore, it ob- 
vioiialy contaitla a eertaiii portion 
of naphtha mixed with it. in tbe 
atate of vapour. U ben naphtha la 
put in contact with a (|Uauiity of 
common air, or indeed of any gaa 
whatever, a portion of it mixea 
with tbe gaa, in the atate of vapour, 
and eommuuicatea to it the pecu¬ 
liar amell by which it ia diatia- 
guiahod. <iaa thaa coatwoiuatcd 
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by th* va|Muv of naphtha. i< 'apt 
eaaily puritied. It may W i^lgldM 
tu remaiu tu contact with 
or even paaaed thr«u|ih. tmter, 
witliuut loalug any of the lutphtha 
vapour. 1'hc quantity of twa Va¬ 
pour cuntaiued in ciial gaa ilepelula 
upon the tomperuture of tht* naph¬ 
tha and gaa, wnen ]dacud in cuu- 
tacc. At the temperature of 
1 the bulk of air, when placed in 
: contact with nuplitha, i* increaoed 
3 pv r cunt, 1 find that the opeciftc 
gravity of vapour of naphtha io 
h.iHI, that of connuou air being I.IW. 
I'roiu thia, it will not be diflicu t to 
dctermiius’the i|uautity of naphtha 
witli which coal ga* ia uaualty cou- 
taiuinated. due voliitne of vapour 
ot naphtha, lor complete coinbuo- 
tiou, reqiiirea T.itlicr uiorc thau 
V.-l voluuiea, but not quite au much 
ua t.S voluinea of oxygen gaa. Aa 
carburcttird bydrugeu gaa, carbonic 
oxide, bydrugeu, and ulcfiaot gaaea, 
arc all deaticute of anicll, and aa 
coal gaa liaa alwaya a atroiig amell 
of ii.iphtlia from which it canuot 
bt:, or at leaat haa ucver yet been 
di'prived, 1 conceive that the 
prcaeucr of tbe vapour of uuphtbu 
III !t will not admit of a doubt." 

Ur. 'I'bumauu haa diacovered a 
new compound iuilaioroable gaa, 
and haa called it, from the nature 
uf iia couatitutiou, hgdrugurrUftl 
carbuMU- lunh. It-v apecihe gravity 
i-H .til J, that of common lur hi*iug 1. 
It ia not abaorbed tior altered by 
Mater. It bums M'ilh a deep blue 
flame, and detonatea when inhlell 
with oxygen and fired. It ia a 
coiiipoutid of oxygen, hydrogen, 
and c.irboii ; l>r. ! Iiuiuaoii conai- 
dera it as la'iiig three voliunea of 
carhonie oxide, and one volume of 
hydrogen, condenaed, by rhemical 
combiuatiQii, into three loliuue*. 

ijOitriatUinn on Hu yruduetiuH of 
rout giii.—The niude of lighting 
streets, houses, Ar. wiUt g.is Irom 
coal, is au invention uf (be nine- 
tceutli cciilury. W e all remember 
tlu; iiianiat appearance of our must 
public slrecta previous lo the year 
181(1; bofore that time, the fight 
iiltorded by the street himpa hardly 
enabled the paaaeiigi'r to diatiu- 
guiah a watcbuiau from a thief, or 
the pavemeuC frorti the gutter. Tuc 
caae io now dtflcreftt, tor the («*- 
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lampa affrird a light little inferior 
to Uay-lialit, and tlio atrecta are 
coiiaequeiitly diteatcd of many 
terrura and disagreeablca, formerly 
Imriie with, becauau they were 
iiieritable. 

The gaa with which tbeae laiupa 
are aupplied, ia not generated on 
the aput, but in many caaea, at a 
very creat diatancu. For the aup- 
ply of aeveral diatricta in London 
and other towna, the gaaonieter 
and oth«-r apparatua for producing, 
and purifying gaa from ronla, arc 
aituuted in aunir convenient plHr<-, 
from wlicnco the gaa ia conveyed 
in motnllic pipea to the lampa 
wiii're it ia dcatioed to undergo 
coinhuation. 

We ahnll liere dcacribe the mode 
of preparing B*ia. The coula are 
introduced into the cast iron retort 
or cylinder, which ia placed on ita 
aide in the furnace. The retort la 
then cloaod by an air-tight metallic 
plate, which ia faatened to it by 
hulta and niit-scren'a. Tlie lower 
part of the retort ia preaervi’d 
from the action of the fire by a 
l.'irger half cylinder of eaat iron, 
eucloaed in brick-work, placed at 
aoiiie diatance behiw it; by which 
menna, the heat ia more equally 
diatrihuted to the pit-coal. 

.V caat iron pipt! procccda from 
the upper aide of thia cylinder to 
H eaat iron receiver, which ia aitii- 
ated at the bottom of th<‘ widl in 
which the gasometer rises and falls ; 
ill thia receiver the tar and other 
eondeutihle producta are collected, 
and are extracted from time to time, 
by nieana of a pump alfixed to it. 

From the top of this receiver 
proceeds another iron pipe, which 
re.iclies to the surface of the water 
ill the well, but which ia inaerted 
into an air-holder of about IH incliea 
in diameter, and two feet long, 
made of iron. The lower part o» 
this ttir-liolder is pierced with 
holes, whicli serve a double pur¬ 
pose, first to divide the gas into 
several small streams, and thus to 
render it purer by washing it as 
it passes through the water; and 
secondly, it serves as a reservoir of 
gas, from whence the tar receiver, 
connerting tubes, and even the 
retort itself, may bo filled with 
gas whenever oa absorption takes 
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place, by the retort being cooled, 
or otherwise. Tbe gaa is discharged 
from (his air-holder into the guso- 
mider, which is snspended over 
the well, and rises and fulls there¬ 
in, being balunred by two weights 
pnaaitig over pullies. This gaso¬ 
meter is made of wrought iron 
plates, luted in the seams, so as to 
be air-tight, and well painted both 
within and without; it bas an iron 
pipe luurie fast in Uie centre by 
means of two sets of stays, one at 
the Imttom of the gasometer, and 
the other at tbe top. An upright 
pipe, lived in the centre of the 
well, passes up the central pipe of 
the gasometer when it is depressed 
in tile well. The gas is pri'.saed 
out of the gasometer through a 
row of holes at the very top of the 
central pipe, into that pipe, 
whence it passes into the centre 
pipe of the well, which is con¬ 
tinued across the well, and up the 
side, and from theni't* Ls branched 
out to the lamps. Kach of these 
lamps w ill consume about six cubic 
feet of gaa in an hour. Iliey are 
composed of two ronceiitric tubes 
dosed at the bottom by an annular 
plate ; the gaa is introduced be- 
tween them by a stop-cock in the 
side, ami emitted for combustion, 
by II row of boles in tbe niiiiular 
plate which connects the two fnlies 
at the top. 'I'o assist the conihus- 
tiou, the current of air that passes 
through the inner tube, ia directed 
against the flame by a button at 
the end of a wire, which slides up 
and dmvn the iuner tube : and thus 
the button ran lie placed at any 
required distaiicc from the upper 
orifice of the tube. This current is 
also deteniiined from the itaiue, 
by the upper urificc of the inner 
tube being enlarged. A glass 
ehimiiey is also used, which iasup- 
porti>d on an annular plate, pierced 
with holes to admit the air to the 
external surfare of the dauie. 

ka soon as coal gas came to be 
extensively applied to lae pur¬ 
poses of street illuniinaiiou, and to 
domestic use as a substitute for 
lamps and candles, it became an 
object of great importance to tho 
proprietors and managers of the 
diflerent gas-works, to ascertaht 
witb accuracy, the quantity of gas 
q 
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cxpcndci}, in proportion to tin- miiii- 
bor of jots or burtiors made line of. 

Tbo ea:»ential conditiuiia of unv 
app'.iratus for this purposo urf, 
that the pressure on the gas, a liili- 
passing tikruugti tlie »u-a.surei-, 
bhuU at all times be uniform ; anti 
that it shall register truly when 
that pressure is very small, and 
when the eurreiit oi‘ gas is very 
feeble. 

'ITie first gas-meter was eonstrurt- 
ed by Mr. Clegg, .and is set ureil 
to the inventor by a patent. It 
consists, essentially, of a i ylinder, 
diviiltal into Celts, (.nrlosed itiitl 
revolving in an outer eylinder. 
which is less than half tilled with 
water. The gas enters Ijter.illy 
through the perforated axle, iiit i 
that cell of the inner cylindi*r 
whicli happens to be iie.irest 
the surface of tin- water. It dis 
places the tlnid from this cell, 
conseiiueutly destroys the eijui- 
libriiim of the cjl.uder, and eom- 
niunicates to it a rotatory iimtiun. 
When the cell, so filled with gas, 
has made nearly half a revoUitnm, 
it comes again in contact wiih 
the water, which forces the g.i.s 
out of Uie cell into the exterior 
cylinder, from which it passes 
into tile randiictiiig pipes. 
train of clock-work is placed so a-, 
to register each revolution of tin- 
interior cylinder; and the eii: ic 
contents oi tliis being known, ol 
course tile whole (piaiitity of g.n 
passing thrnugli the machiiie iii 
a given time is a.seert.uiied. 

Mr. Alalaiu’s g.is-to"Ser is ron 
struct(‘d on tin' sane* geiii-ial 
principles, but with such improve- | 
ments, as iniluced ihe .Sneietv 
•if -lifts to confer on him a h.gli 
honorary reward. 

Afr. i'eckston, who has paid 
much attention to the iirodncii.iii 
and consumption of gas for illu 
mination, in his work oii tliis sub¬ 
ject, divides coal into tliree ebis- 
ses. la oriler to give tlie reader 
n just idea of the ipaalities of each, 
we here transcribe his remark.s 
wpou each class, and sulijoin tallies 
drawn up by Mr. Acciiui, of the 
quantity of gas in cubic feet vcbich 
may be produced from a chaldron 
of each variety. 

'' Coiils of the first Suuti 


i’ouU iw uro chiefly composetl ot‘ 
bituinetip uro to eoudidereU 

ii» to tue 

** This chuif* lipUt \«ithout 

difliruUv* aiut buriiK with a bn^lit 
unit ^t'UoNsi.h vbite hhv/.i* uuriiu' 
the wbjtlc procc^s of 
They do itot eake nor vef^^une 
stimugg iieitluT do they lirteittet* 
ciudiTS, hot are reihued t*> white 
Uivhe.H. (.’uaL<i of this cl.i-s are 
apt to throw out spliiiU r^ \\hi{>r 
buruing ; but that n:oyg iu u irri.tt 
measure, be ob>isitevl i>N N^kltiun 
thrill pru^r to tueir b<‘iug u eiu 
At thi* b«Md of this ct.tML is t<i h.* 
plsU'i'd cu/<U( / eiM//. Tho.-e iif 
ea.^hlri^ .tud »ueh UsH are obtsiiitcd 
oil the we,st<ni e<M>t of th.s 
island, ahsu i»eloiig to k. It Koiue 
tiiiu's oceurs in the ciial-pitt (»f 
Durham and NortUumberUnd. 
Most of the \arietu*'i of Scotch ro.^! 
niuv also be I'uusideved lu foruiiiifT 
part of it, and Mon* pariicul.irly 
the Mhieh is un inferior 

Lind of vHnnt l imil, 

** Altbouiih this rlasH of coal 
generally produeea iti consider 
ble €|uantitv. it is doutitful whether 
I it be Worthy of the gaa light 
iDuriiifaetiini's uotiee, and pal* 
Uetilarly in laondifU : for, when it 
is Mioziiitted to distillation, thi re 
is no product ut voke, as in 
coals ot the s«*eond elaiv > uint, 
Mh.ii in uoiM*, the gas e\iii\ed n* 
<if M» Jiiueh i;r«'.iCer sperite' gra- 
>it\, that unle.sy the gas huldi^r be 
worked at au e\treiaei\ li; 4 ht pn» 

It w'lU be hi,;hfy oli'euai^e 
in the huu.nes were it is rousuuied. 

Jt is not so ('4i.sily pxirified as the 
gas pr*»eured f^foa Ih wicke and 
\\ .dl..end eoal, iiur is jt 

so la i'.< uei.d. 

“ hoiiu* of the varieties of this 
class are, die Hartleys. WyUm, 
ianheld Moor, laghtoii Main, Cow • 
pel's .Main, Hl>‘hi', and INiutop.-v. 
OJ these, Uarth >s and N\ ^Uju 
are well uUapii'd tor lu ating 
»etort.-k — the latter iu paita'ular. 
Taufleld Moor, though geuiTat 
ing a tery large proportiou of 
heat, ht not so; it is sa ser> 
.subject to riitiAtr, ainl to Uestr«jy 
the grate har«, well as the 
ndoru and iron work, as to ron 
der it very iiifit for the purposes uf 
gdftvraUug gw ioriUtiiiuiuahMu 
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One Chaldron of Cubic ft. of gas* 

** Scotrh cann(‘l coal produce* 

Laiicafthirt* Wigau coal.'. 

Vrirkchirc caiiiir) coal (Wakullcld) 18,S<]0 

StafTordaliirc coal. 

First variety.9,74g 

Hecoud variety .. I0,*2v,1 

'Hiinl Id.Knn 

Fourth variety.. , 

(>louci*Alenthire cfial, 

F^r^t variety ^Fom-hI of I>ean, Hif'h I)<‘lph) . . . lfl,58| 

Si*cond \anrfy ff.o\v Ih'ltdo.12,86‘i 

Thw'd i.iri4‘t> (iSiiddlti Dt'lph). l2,(K*i 

Firnt xari« tv < Uarflev).10.120 

S«*fond 4oii<*ty (f’ownoi'^ Tlifili Main) ..... IS.xrti 

lliinl «ani tv‘'l.iiifo Id Moor;.IC.JCiU 

Fourth >.*ricty Fontiij"-, ..15,112 


•* ,\n'(%nd f'tft.ss of TIhmo 

v«ht(h contain a !«'*•>> nrnj»i>rti'in of 
httmiun, suid more th.nco.d, con. 
pfidivnd the varieties of tin* mtoihI 

Ch'l'iS. 

*’ Fouls of thf* !*eci>ml class do 
not hum %MtU K«» a ll.nno as 

tin* I'toinrr, The ll.ir e f>f tlii-*-o 
coals of a V elhiu ivh tin^e. Affcr 

)>iiip sonn* iitne »ai t|n. fno. tl.i \ 
l»e* orm* ^oft aiul tio v th. n 

<.vkr. aiul I'rotluc* fi.iti* 

u In-ti -.Tj. ».;i of l\ .it.« . 

N\ hcij » o.iN i I tlij> l.im: ;.ro hitn.* 
i:i .\n crate, th* <«t 

l)i»* air !hii>u..'h tUot-i js ^ 
l»N th' t. p •>! thi' fill- c.»kn«.' . 0 ;ll 
* Ic^'cH .nlhi 1 ’.o i O'l* t'.;; otu t- 

hi h tdlou:* K. . i‘r itiv er 

cf' tin- Coal toniaii 'P in tl»e 
i- I'-usnaud. . is«' a 

ii«>ilo\\ . wlji ini-, it the in per put 

\l < M' I.ot e» < iMn hlani'jj, flic 

Ine V. ou tl ro t nf. iJf.o <ojIs 
t a Mii.dh r pr«o- o ri-iii ..| 

.o In ■* to ni 1 o. K tlie » : '•t I '.e s. 

Jhc’, ..T'- Ml a f r< \ j •' «>i rita.sh 
i ol }ji. a. ■ t • dh.j^ I • ih ’ fpiaht \ » 1 
tiiM M.ntliN I .u • Ml 4 h tin* coal 
I i. \ h <'4 t-n-.tiTated. 'Mies prn\u«e 
!i iril f:r*'> i in u : w hn li, hi inj; 

hornt w :li lirsh <imN, 

pnnUice a \tt\ >tioni; he ,c, The 
loloiir «.( the llan e proilucecl tr m 
tins chi**-' of • oai, i*- »*ot so vlute 
and hriliniiit as ti.at iniitteil hy 
c.miie* coal, .'nul tho;>e I'f Miutlar 
prop»'i!n*.; and th d pm lion of it 
Mliuh IS <nit, u(ti*r the hitii- 

iiieii it contains hs diseuiruired, is 
of .1 pnle blue cadour. Tin* pas 
vshicu they produce, during thia 


, part of the process of comhustion, 
i.H a mixture of oxide of carhmi, 
hvflropi-n, and carhonic acid. The 
i oke produced from this class of 
during the process of gene¬ 
rating gas ther« from, when l arho- 
lOAation is properly curried on, is 
uell adapted for donu'stic and cult- 
•lary purposiM : and when such 
I 4 oal is inaiinfactnred into coke in 
; the orihnary way, it is calcuhitt^l 
t«> he u-ed in the ftirn ires of iroii- 
t'Osin’n r-. and fv>r othi-r metallur- 
1 Cl • I ejnrittons. Ftnils of this 
, 4 .i!<*, in the m.arket, deiioiiii- 

! i .iiid •‘fn'.'tff hnrniof* ttHtls. The 
I I o.ii-N uhi h «i;*v he iisinied undhr 
i It. ..re I'.euiike and FrasioFs 
j \.a!l*'in(l, r*ev, icke^s \\ ullsend, 
I'u^-'e! ’ V\ allM nd. Hell’sM all'end, 

! fhov M ullseiul, \V ear’vS Walls. 

’ tntl, V inor W alSend, Wellington 
I M.iiti. Temple Main, lleiitoii M.iiu, 

■ Kiilinruorth Muin, Headsworth, 
j lie} ! ern Seatti. Hutton Neatn, and 
\ Ni.-^h.ni. J>miths )vrefer the smaller 
kind td tlii*i cla>N ef * oals before 
•oiy other, in consi quetice of its 
aft-rditi:; the prealest heat, the 
he^t cinders, and st.iuding ii strong 
hlavt. Swansf’u coals may Int com 
sidi-red Hs hidonginp to this class. 
Some’ of the \ane*ties contain 
pyrites, ettliers thin layers of Utne> 
stone and shedls; tlu‘se are found 
aniong.st the allies they afford as 
sl. 1 t I s anil tttone**. W ln‘n suhinitted 
to dt^tillatUni, a greater heat is re- 
quinel thin is necessary for de- 
cotiipnsiti.'r coals of the first class; 
hut the gus which tlicy aHbrd U 
easily p^irified, and is genetally 
H ^ 
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bpttrr Adapted for use than that with ono-third of the latteri an ex- 
obtained from coal* of the first class, cellent fuel is thereby formed ; and 
Tlie aqueous fluid which passes if, in maLing the mixture, the pro- 
orer, during the process, contains portion of coals of the first class 
sulphate, carbonate, and hydro- be increased, the fuel will be more 
sulphuret of ammonia. When easily managed, and will bum 
coa^ of this kind are mixed with with greater checwfulness ; but tium 
those of the first class, in the pro- its durability will decrease iu a like 
portion of two-thirds of the former proportion. 

One Chaldron contains Cubic ft. of gets. 

(sussajatafllst saeiAl 

First variety (Kussel’s Wallsend) >.1(1,810 

Second variety (llewicke and Crastor's Wallsend 16,807 

Third variety (Heaton Main).15,876 

Fourth variety CKillingworth Main) .... 15,31* 

Fifth variety (Benton Main).14,81* 

Sixth variety (Bromi’s M’allsendl.I.■|,600 

Seventh variety (Manor Main).I*,518 

Kighth variety (Blytlie).I*,006 

Ninth variety (Burden M.ain).13,608 

Tenth variety (Wear’s Wallsend) . ... 14,11* 

Klevcnth variety (Kden Main;.0.600 

Twelfth variety (Primrose Main).8,3<fii 

Third class of coals. —The third very heavy. When distilled in 
class are surh as'contain very little elose ves.se!s, they do not prodiien 
bitumen, but art; chiefly coinposttd iniicb tar ; and that portifiu which 
of charcoal, chemically conilnned is disengaged, comes over in a 
with ditt'ereut earths. state nearly r»>senihlU«g melted 

Coals of this rhiss require a very pitch. Ciider that process, they 
high temperature to bring them also yield a gaseous fluid eom- 
into ignition; they do not hum till pu.sed of gaseous oxide of carlKin, 
wholly ignited; tind tlien seme of byilrngeii gus, and a eonsiderablu 
tile varieties prodiien a very weak portion of sulphiiretteil hydrogen, 
flame; others neither yield flame Considering the nature of the dif. 
nor smoke, and merely produce fereiit varieties of this cla.ss of 
a red heat like th.it wliich is gene- coals, it cun hardly lie expected, 
r<tted hy ch.ircoal, when iiiifler that it would Iu- profitable (n use 
comhustiuii. They rontoin a very them for gener.itiiig coal g.is. 
considerable portion of rharrnal ; The Kilkenny, Welsh, and .Slouo 
they produce only a small quantity coal, arc >aricUes forming this 
of ashes, but tlicse ar.- generally class. 


One Cauldron contains Cubic ft. of cas. 

“ Welsh coal. 

First variety, from Tranwarem, near Kidwelly .... ’7.116 

.Second i.tricty, from the yard lein at the same place . l.tiTia 

Tliird variety, from Blenew, near l.landilhi.1.416 

Fuurtli viiriety, from Rlios, iie.tr Ponty H.irreii .... I,*7* 

Fifth rariety, from the vale of (iweiulrath.I,*** 

Sixth variety, from ditto.1,486 

Mr. Braude states that the produce of one chaldron of good coals, 
will he, 

£. t. d. 

In coke, 1} chaldron, at 3Is.I 18 U 

In tar, 1* gallons, at lOtf.U 10 0 

Ammouiacal liquor, 18 gallons, at tid . o v o 

Gas, 20,000 feet, at Cl. for 1,’75* feet.16 2 3 


m 


£io 0 0 













C O A' 

By Mr. Clegre** iakproreniento ka 
tlH> production of ftas, ^,000 cubic 
feet arc rcnemtcd from oiic> chal* 
dron of Walbeiid coals, witliout 
the formatioa, either of tar or ^uu- 
moniHca] liquor, being lil,000 cubic 
feet more than was formerly pro¬ 
duced. The coal U introtluced, by 
a mechanical pror4*na, in strata not 
exceediug hall an inch in tliickneKs. 
In this >vay, the retorts are k«'pt 
at an unifonn heat, and the coal is 
completely and rapidly decomposed, 
an that tlic whole of the* bydrogeu 
cniiibiiies with the charcoal, consti¬ 
tuting ol(*fiaiit gas; and thcrmatter 
whit h usually escaped in the* form 
of tar and ammoiiiaral liquor is 
perfectly dirccnuposed. nie ex¬ 
pense of producing .50,0U'J cubic 
fet't of gas 111 tw*ent> four hours on 
the old plan is upon the 

neW' plan £*1,123.; and the exp^'iise 
of prr>ditcing an equal quantity of 
light from oil £*l(l, 0 | 0 . 

If Che tar which is obtained from 
the distillation of coal for gas light, | 
Im* made into a paste with saw -diist, 
and put into the retort, it will yield 
ga.H in gri'ater abundiinr<* than tiie 
iu*st coal, and of an excellent qiia- 
lifv. 

Messrs. Taylor and Martineau 
an* in th«* habit of roiistructiiig 
apparatus for the pr«idiu-tiou oi‘ 
g.is, for iUnniinatioii, from oil. A 
very handsome* an«t convenient 
apparatus of this sort has btM»n 
erected in the laboratory of the 
Apotlu*ruries* Company, Black- 
friars, l»iidon. 

For the* puriflration <if coal gas 
from sulphur and otln*r substaiu es 
by which it is apt to become coii- 
tJiminat4*d, >ariotis iiiethtuls ha\e 
b<*t*fj tried anti adopted. All these 
niethoils depend upon the nflinity 
which exists between the sulphur, 
Arc. and substances ustni in 

the purification. 7’be lir»t of tlitse 
inventions which we shall notice, 

IS that of .Mr. Fiihiier. 

** llie gus (says Mr. F.) may W 
luadt* by any of the usual pmresses, 
and is io be conveyed in pipes to 
a rondensor f»r refrigeratory, to 
deprive* it of its tar, aiiiiiioniacal 
liquor, and cond<*iisible ingredients. 
From thence at is to Ih* conveyed 
to one of my purifiers, w'bich con¬ 
sists of u yi*«scl of any form, and 
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made* of cast iron, or any other 
material which will stand the ac¬ 
tion of heat, lliis purifier is to bo 
kept moderately red-hot while in 
action; to accomplish which, it 
may bt* s< t in the same furnace as 
the retorts, or heated by a M^parato 
fire (wbich will be governed by the 
nature and extent of the 
HO as to bet visibly red by day-light. 
It must be luiderstoud tiiat I lueu. 
tion this temper.itim' as being snflr. 
CieiiC, alUiougli a higher one will 
not be detriinf’Utal to tin* pror'CMs, 
but will destroy tlie purifying >e!».sei 
mure rapidly. 

This purifying vessel is to be 
nearly filled with the fnigfio’nts or 
refusi* clippings of slu'ct iron, 
tinned iron plates, or any o’tide of 
iron at a luinimum of oxidation, 
such ns common clay or argi!la- 
cemi.H iron ore, or finery cinders, 
or bback. oxide of iron ; and, when 
M) filled and heated, the gas must 
pass through It. This will efit ct a 
parti.d decomposition of the sul¬ 
phuretted hyarogen, to cnniplete 
whiih it must p.i'-s iutf> a box or 
ci-'tirn of cold water. The pipe 
whn h conveys the gas into tiu* box 
I or cistern, should mst dip into the 
I water, and u pipe ;t( th«* lop of tlie 
' ri>it ru imiNt < cuinnunicate w ith the 
ga.viiiK'U r, inio which the gas wjII 
ilow perfectly pure-, and c.»n then 
be distributed and biirnt as 11 *^ 110 !. 
The op<*r,itiou of this nu (h4Hl of 
purifii atioii be obvious to 

those who are acquaiiit«*d w’ith 
clK-inistry ; for it will he readily 
observed, that the snlpliuretted 
hydrogen contained in the gas will 
be decomposed, by the uctiou of 
heat and the substances used, iut<» 
hydrogen aud sulphuric acid, whilst, 
at tlie suitu: time, no sulphumu.'t 
acid gas cuu escape the agents tu 
which tht* crude gas exposed. 

** Whenever it is usoortained, by 
smell or chetuic:il li'sbi, that the 
giiH does not come over completely 
purifi«‘d, if will detennine. tiiat the 
contents of the* purifier are satu¬ 
rated, and the ga.*( must then b« 
turned ofl' by an arrangement of 
cocks or valves to another purifier, 
siuiilar, in every respect, to the 
one described; observing, that 
w*heii one of the purifiers is throw u 
out of action, it uccd not have iU 
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routcnte removed, bnt merely cx* 
postui to the action of the atmcMi> 
phere by the removal of ita covera; 
auil ua it id atill keyit red*hot, it 
%viU, before the pnrtfier juat uunied 
becomes sutnruted, bo uftaiii com 
potent to purify the pas. The 
puriftcr should not be worked loufter 
at one time iliaii Irom six to twehe 
hours each, whicli tinn* must be 
povemed I y the quantity of pas 
passed through th<'iij. I'his method 
of proi < eding must be invariably 
obser\ed with <*.u*h purifter, work¬ 
ing them alternately until it is 
nseertfdned that tin* metallic iron 
is rendered useU'SS; in which chs«’ 
the purifuT innst he direliarged of 
its ( onteiitSt and fdh*d with fresh. 

'Hie pipes competed with tin* 
ptirifiers, fer the admission and dis¬ 
charge of tin* giis, alnnild have an 
imnn'di.ite fall, sa ns to prevc'iit 
The condensible piodiicts from re¬ 
turning back into ttie puritiers: for 
this would destroy the play of che¬ 
mical afhniries hetwt'en the sul- ; 
phnretted hjdrogen ttud the >ne- 
talHc iron, by cu^eriiig its surface 
with a carbuiiaceous crust/* 

Tlie next method of purifxdng is, 
by using fresh burnt eartlis to c<mi- 
bine wit>i the sidjihur. It was in 
vented by Mr. Haddock. 

In tin* first place, he charges the 
retort v. ith a quantiry of pit coal 
i>roport«onate to the size thereof, 
,.nd flicii Hiios tl.cretti one-eightli 
h> weigiit, of wa ll burnt iresh 
iinie, baryta, strontia, or any other 
idk.ihi’c earth or sulihtanre, having 
a strong jitfmity fnr s’llphor. such 
fAi) sbuicc hHjjiglirst per>ctly freed 
trom cMi'bouIi' lu id; hut h^' pn*fcrs 
lime, as being the rJu-apt.st, and, 
in his opinion, befit adapted V) the 
imipo.se. He next causes the pio- 
fhicts emitted from the n tort to 
pas.s thiough a red-hot evliuder, or 
other shaped vessel, h!U*d with 
Well burnt fre.sh lime, fn*e from 
carbonic acid, or W'lih any other 
sulwtftuce or »ub.sbiuci*s free from 
cariionic acid, oxygen, uinmonia, 
or sulphur, and not possessiJig the 
property of giving an injuri-nis 
quafity to earbuiettc'd hydrogc'ii 
t'.is. He introduces such lime*, or 
other substance or substances, to 
check the too rapid progress of the 
T oh’tile irigredieuttf emitted from 
174 


the retort, in order Ui&t any yet 
undecomnosed petroleum uuiy bo 
converted into carbiiretted hydro¬ 
gen. 

Tlio red-hot cylinder, or other 
shaped vessel, must he immediately 
connected with the i*etiort, so .is to 
prevent lui much as tmsNtble, the 
condensation of any petruleuiii. 
Ill* then causes the gas to be; passed 
through tt washer of water, acidu¬ 
lated with Hulphuric acid, or nny 
acidulated water Cfipablu of fixing 
ammonia ; and he utti’rvviirds lunti- 
nues t!ie process in the manner 
hitherto in practice. 

'i'lie I:iM method we aliall men¬ 
tion is that of Mr. Hraftnn, he sa>M : 

** 1'he mati'rial t<i be appUeU, tov 
the purpose of taking up the sul 
phnretted hydrogen and carbonic 
acid gases, is a compound ot limn 
with pot or pi arl .ishcs and char 
coal or coke, which i< fortmd by 
p<jnring a ^‘troii^ly impr<’y.iutte<i 
.solution of pot or {'Ci.ri a^hes in 
uater upon rer€*i’tl> l.erut and on 
slacked lime, the quantity of the 
solution required being so much a.-i 
Wilt slack tlie lime, or causi* it to 
fall to powder. This dour, mid 
dry pot or pearl a/-hes about ene- 
iiftli of the nhole weight of ti.e 
lime, and also uImmiI oxie louith of 
the charcoal or coke biokeii into 
v*iua!l pi( < t'S, (he uholc to 1 c* pet 
fectly mixed togi-ther, uhicli f 
pusitiem ii to foriu the abfrotbent • r 
purifying stnamn. 

The purit^mg vessel is divided 
into Keitral upper 'ted h'\ ^ r «*im 

])ui'tmeu(s, ll.v gas bt ir.g niicudid 
to pass from cue to anoUe r thn egh 
the stratum (kf pr«‘p:ind lime .is 
aliovif compounded, 'nn.v is spre :d 
upou a wile gati/.e w« b, extend* I 
horizontally through the middle «'f 
thcf vessel. The B.x*i from the re 
torts, parsing flirough the laaili is 
iutrodiu'rd uito the ]>urifying ve****, 1 
at ouc end, when, having tilled the 
first lower coiujiartiueut, it ri es 
through the stratum ol hme, &c. 
exieiidt’d ov'er it iiitu t>io upper 
compartment, having uiid<*rg*>ito 
an operatiini shiuhir to hlU ring ; 
by which a rlienocal union takes 
place bc'tween the shickcd hmo 
and the impure luirtv of the g»ut. 
bVom the upper cnuipnrtment 
the gas descctnls aguiu through the 
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•tratmn of lime into fbe eecond 
lower conipjirtmont, and from 
th«*nre again through the pu- 
rifytiig utratuin Into the jiecrmd 
upper compnrtniciit, and uo on ; 
itvending and demreliding through 
ntrata of lime iitiCil it re.u'hrs the 
lU5t ehanihi'T, Imvtug, by thiM upe* 
ration, iMs-oiiur puntU*d, wlii tire by 
a pipe it 1% coiiie^ed into the g.iH> 
holder* 

•* The apparatiid aboie alluded 
to, ronitintii of a long box, hniing 
several partition'^; and at e.u*h eii l 
the box cm the outside*, in at- 
tarlied a rylimlricul rolIcT, over 
whii'h is extiuided an eiicUe-n weii, 
or baud, made of win? gauvt*; tliia 
imdlefcn wi*b lieii upon, and eovc'rA 
the top of the Im>\ hii^rtliwifCe, 
pAstcing under it ; and upon it.< 
upper fiidt* o%«‘r tlie box is dUtre 
bufed the I.iyer or Htratuoi of the* 
al.o%e purifying eojopotind. 

**Tliifl apparntu^s m c'lielifSed w>*h*n 
another l»o\ or cu}«e, in the tipp' r 
part of u'hirh H**veral >li ler.t are 
placed, wUic’h »hut dov,n rjo-u* 
upon the wire ganae, at parts in- 
tcr\4‘rutig lietween the p.crtitioun 
of tin* box b/*b)\v ; forfunig the 
iippc*r conipartiueiitA nbo^c* ahudc'd 
to; betweim thi.s and the lower 
eonipurtmeiibc, the ^tratiini er 1 lyer 
of litne, d'c. u* I'Xteiided upon the 
wire* ganxe. 

** Thvro are also roller brunhc'sc 
under the win* g:*.««e w«b, to 
cleaiwe it from any eoagulnted por¬ 
tions of tU** lime \vhi«'!i may pos 
M‘h?T adhere after the* saturated 
stratum has Wen removed**’ 

coatim;, oh bouu' 

Chrtptal r«vomn»eiids a soft ni'xttin* 
of marl> «*arCh, first soakc'd in 
wate r, and then kiiead<*d with rn'-h 
home-tiling!, as a sery excellent 
coating. 

The vulnable method ii^ed by 
Mr. Willis, of Wapping, to hi'cm.'t 
or repair his rc'torts used in the 
dtstillatem of phosplioruH, deserves 
to be mentioned here. The rc*iort.s 
•re »iiieared with a nolurion of 
borax, to whU'U some slaked lime 
hsA been add4*d. and xrheii dry, 
they am again snuMrcai with a 
thiii paste of slaked lime and lin- 
•eed oil. This paste hc'ing made 
•omewhat thicker, ia applied with 
success, dnruig the dbuilatiou^ 


mend auch retorts as crack by the 
fire. 

COBALT haw not<fr yet been 
found ill H pure HUtUf, but always 
US nn oxide, combined m itli othinr 
metals, in the form of a sulpUnrct, 
or cotiibined xritii hu arid. Nickel 
id xery fr(H)uently couiinned with 
I'obnlt in the siune ore. 'Die foL 
lowing is Mr. Laguter’H method of 
treating the fires of cobalt and 
ni>'kel, and of »M*pur.ttiiig thesu 
nM*UtU from each other:—Uofi.st 
: and pnlveri'/.e the mineral called 
‘ Apfi.ir.^. and tlUsidM* it in nitric wtd; 
esaporate the >.«dution f OUAiderably, 
that Thu arsenii' nia> siib^idt* iu 
the form fif .iii oxide ; pour ititf> 
the remaining clear srduttOTs, drop 
by drop, some tariKumit* of soda 
to »«’p;trati* the .orseiiiates of iron, 
C'-pper, and cobalt, till Uie preti- 
pitat * boiouies green ; and as xoon 
as this appears, the solution »hould 
no longer cont >in any oth'*r metal- 
he ioatt«*r than Hr<o-uiatc of nickel 
diKS'dtt;d in iiitrie arid. Then de- 
coriinOM* th.s ameniutv, by pasaing 
:i current of hydrosalphurcUed 
gxs through the liquor. tUl it ccaacs 
to b<H nine turbid ; UUi r the liquor, 
heat It to dn>e off the vxcvhu of 
-•tilpliiiretted hxdrouvu; ana lastly, 
.*>ittiiat<* at With c.iri/onate of votla 
to obtain a yurt' turiHtuuU nf 
uivKkt. 

\V e treated tho simple carlxi- 
nate of luekei with oxalic acid, to 
M*para*t* an> paitieUoi of oxide of 
iruu tU.tt might hav<’ remained m 
titiiuii with it. We took, ait otinen 
of this impMro oxahitc of uiekcl in 
powder, put it into ^ sb'ppervd 
bottle with coticentrati'd amtntmia, 
and shook it ; solution too*, place, 
giiiiig a \ery fim^ violet-blue. 

J ill'. .•>>du\ioii kept 111 H cloNc teasel, 
depoMt< d IU a few days very fine 
crvstalH of the same colour, but 
without any appari'iit Hcparatiou 
of Its conatitut at part.**. Wc: ob* 
scrMHl, how’ever, that wheu a par* 
tion of the vi<det amiuouiac-.l aolur 
tiun had beeu 4*xpoHed to the air, 
it gradually changed to a gr<H*u 
aalt .V8 it diicd. but surrounded by 
anotht^r salt equally dry, which was 
jros^-4*oloured. 

We, therefore, dissolvf^ a fresh 
portMvu of the impure oxalate of 
aichol in anpnfwuiy uud lut U 
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main exposed to the air. In twenty- 
four hours much of the blue colour 
was lost, th« red began to preTail, 
and a copious greenish-blue sedi¬ 
ment fell to the bottom, tin fur¬ 
ther exposure, we obsenred, that 
in proportion as the ammonia was 
dissipated, the solution became 
redder, the sediment increas.-d, 
and its colour passed into a dark, 
green. This seiUment hod a crys- 
t.-il1iue form, appearing in pellicles 
of needled and silky clusters on 
the sides and bottom of the vessel. 
In three days tlie separation was 
complete, thelitjuid, now of a deep 
rose-colour, hardly gave any am- 
moniacal smell, and was decanted 
from oir tlie crystalline sediment. 
The latter was repeatedly rinsed 
with hot water without dissolving 
in it, in the smallest degree. 

In this way we succeedetl in pu¬ 
rifying the rob.ilt completely ; as 
the red solution of this metal ret.ains 
none of the nickel, or at least a 
very minute quantity which se¬ 
parates spontaneously in a few 
hours, when the red liquid is largely 
diluttvl with water, for tlie oxalate 
of nickel is almost, entirely iiiso- 
luble in it. ITiure is somewhat 
more difficulty in depriving tlie 
green sediment of oxalate of nickel 
of every atom of coli-ilt. To idlect 
this, it inii-st be dissolied, as at 
first, with pure ammonia, exposi-d 
to tlie air till the green sediment 
has separated, and tlien rinsed 
with hot water, the water contain¬ 
ing the cobalt, becoiiiiiig a slightly 
Tose-coloiired, and the insoluble 
oxalate of nickel becon-iiig of a 
purer green. A repetition of tins 
operation two or three timef, will 
separate every atom of the oxaUte 
of cobalt. 

At first we i‘mployed concentrated 
amiuonia, which m;ide the experi¬ 
ments rather expensive, but we 
found that a more dilute amniniiia 
would answer as well. Tin- mixed 
oxalates of cobalt and nickel should 
be rubbed with it in a mortar, and 
tho whole should then he poured 
into a pliial, and frequently shaken 
till the solution is complete, which 
may be assisted by a gentle heat. 
When tin-ammonia is concentrated, 
the colour is violet; but blue, when 
Btore dilute. This, by exposure to 


air, produces, as above described, 
the deep red sointion of oxalate of 
cobalt, which, by slow evaporation, 
crystallizes in iuio garnet-coloured 
needles, which are readily soluble 
in water, hut more so when heated. 
Ammonia also dissolves these crys¬ 
tals, both warm and cold, and the 
solution does not deposit an atom 
of nickel, which is a mark of its 
purity. 

this oxalate of cobalt is 
calcined, it leaves a deuloxide 
which di.ssolves in strong muriatic 
acid, vvitli disengagement of clilo- 
riue. Tlie solution at first is green, 
as if it coiitained iron or nickel, 
but this roloiir is only owing to the 
adniivtiire of the yellow of thi- 
rhloriui- with the natural blue of 
tlie pure muriate of cobalt; and 
accordingly ttie liquid iH-comes of a 
very pure blue, as soon ns all the 
colotlt lias been brought to tile 
state of protoxide, iiiiil llu- rlitorini' 
is expelled. If the blue muriate is 
I'xposi-d to tin- air for several days, 
tbe exeess of arid is <li.ssipaled, 
tlie colour di‘epeiis to violet, and 
in time woiilu probiibly become 
red, as happens when water is 
adtied. 

On tbe other h.nij, when the so¬ 
lution is roii. ciitr.ited by a gentle 
heat, it takes a pure blue colour, and 
leal ev a resiclii" of the s.'ime; wliirli, 
on the nililition of a litlh> water, 
forma a rose-coloiiri-d solution. I'liis 
■tgiiin biH'ouies blue when heated, 
and iiiueli conceiitrateii, and then 
rristalli7.es spoiltaneoiislyintii beau- 
liful riiby-roloured pri«iiis. These 
irystals of muriate of r,ibalt are 
not delique-cent if pure, nor does 
tlie motlier liquid yield a deliqui-s- 
ceut salt, unless the air is ex¬ 
tremely moist, or unless any nickel 
is present ; Init if this tM'curs, the 
liquor iHX'omes green. It is, tberv- 
fore, to tlie presence of nie.kel that 
till' sup)>o.sed deliquescence of mu¬ 
riate of colialt is to bn attributed. 

It appears, tli<'r«‘fore, from these 
experiiiieiits, tliat cobalt and nickel 
brought to the state of oxalate, 
and treated by ammonia either 
concentrate.l or diluted with two 
parts of water, may be separati-d 
from each otluir; and we conceire 
that the following is the explana¬ 
tion of what takes plant!U icm 
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two osolaiea «r« oboa^ed by ■illa¬ 
tion in ammonia into triple sitltii of 
oxalic acid, ammonia, and tlio 
tallic naido. What prorea it, is, 
tliat aftnr tbu i-straction and se¬ 
paration, tbry both Ktvo nut ara- 
nuiuia by the addition of potass. 
But the ammnuiaral oxalah* of 
nickel which dissolves so well in 
utunionia, is quite insoluble in 
■wall r ; and on the other hand, the 
eumsipoiiding salt of cutialt dis¬ 
solves reailily both in atutuonia 
and in wati-r. lU-nre, in propor¬ 
tion as the excess of ammonia eva¬ 
porates by exposure of the com- 
pouud solution to the air, the first 
precipitate that falls down is the 
triph- salt of nickel; whilst the 
salt of colialt remains till the fur¬ 
ther evaporation of the toiti- wntiT 
necessary to its solution. There- 
lore, it i* of advanlafte not to wait 
too loiiB before the lirst deposit is 
removed. 

As a proof that it is thi‘ exn-ss 
of auinionia which holds tin* oxalate 
of nickel III solution, it may be 
itdtU*d, that the conipoiind solution 
will remain unchanced fur months 
III a vess* I hrrmetiesUy sealed : 
or It tin y crvst.illir.c, it is in mass, 
and witiioiit any visible separation 
III one salt I rum the other. 

t'lilialt in a pure slate, is of a 
steel Rrey colour, with a tince of 
red, and a fine close crain. It has 
I craniilated Iraclure, and is easily 
bcokeu and pulvi-nxed. Ita spe¬ 
cific weiRlit IS between 7,700 and 
and 7,bll. It re<|iiires a very in¬ 
tense heat for its fusion, nearly 
<'qu<il to that necessary to melt 
last iron ; wbeii heated iu contact 
with the air it OMilales before fii- 
sieii. I'liosphoriis renders it very 
I'.sible, and convert.^ it into a plios- 
phuret. It unites to sulphur with 
dilhculty, hilt very well with the 
alkaline sulphurets by fusion.— 

hen Hlliiyv*il with metals it ren¬ 
ders them cranulnled, rigid, and 
brittle. It is attacked by a creati r 
tiiimlii'r of the acids, and unites 
with the bor.icic acid. lU solution 
iu dillerent acids becomes creeu 
when hrutiid, and train this pro¬ 
perly it w used as an ink, winch 
when written with on paper is in¬ 
visible. hut becomes visible when 
Ccutly heated, and disappcojrs when 


cold. It takes fire la exigenafed. 
muriatic acid gas. It colours glaea 
of a fine blue, it unites with pla¬ 
tinum, gold, iron, nickel, copper, 
and arsenic, by fusion ; but silver, 
load, bismuth, and mercury, refuse 
to unite with it in the dry way. 
In its purest state it is not only 
oliedient to the magnet, but if we 
may trust to the accuracy of some 
experimenta made by kohl and 
\\ en-sel, it may even‘*rcceive a 
maguotical attractivo jraw'er. 

Nitrate of potash oxidates cobalt 
readily, it detonates by the blow 
of a hnmmt-r when mixed with 
oxigenated muriate of potash. It 
produces fine colours in porcelain 
enamels, artificial gems, a-c. 

'Ihe most remarkable production 
of Alderli'y Bdge, in Cheshire, is 
cobalt ore, which was very reeently 
discovi-red here, existing in the 
ri-d s.-ind-stone. It had long been 
nnimtired, or employed in roend- 
iug till* roads, until a miner, who 
had worked upon the eontinent 
and seen the robult ores of S.ixony, 
first discovered it in the estate of a 
gentleman in the neighbourhood. 
The attention of the tenants of tint 
Aldorley mines was then diri-cted 
to the subji-ct, and the colialt mines 
were let for one thousand pounds 
per annum to a company near 
I’ontefract in A orkshire. The pro¬ 
prietor of Ahlerlcy kslge is Sir 
I. T. Stanley, liart. whose grounds 
and seat .tre lu its immediate vi¬ 
cinity. 'Hie ores of cobalt, so va 
liiabie to the manufactures of per 
celain and paper, are very scarce 
in this island, llii'y have been 
found in siimll quantities in Corn¬ 
wall, cliieHy of the kind called 
grey cobalt ore, wliicb contains 
colialt conibiiied will, iron and ar- 
si*nic. Tlie ore at Alderley is the 
Iduek cohalt ochre ol mmeralogists. 
It is iu the term ut gT.iii!s, of a 
bluish black colour. The best spe¬ 
cimens in colour and appi araiice 
resemble graii.s ol gunpowderdis- 
sciitinuted iu red saud-stone. or 
lying in tbiu seams between tlio 
stone, which h.oi a siliistoiia or 
slaty Iractiire. It In's from eight 
to ten yards under the surf.ice, 
and IS got out in Inin pieot.'S, amf 
separated afU'rwarils as much SS 
possiblu tram the stor-u it is theik 
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packed in tubs, and sent near Pon- 
tcRart, where it is manufactured 
into smait* 

Amidst the confiuion of mineral 
substances at tUU placet there nn* 
some distinct teatures of rogiUanty. 
^lie cobalt ore is stratified; and 
though near, is separate froiu the 
other ores; it is chiefly, if not en¬ 
tirely, in the red satid-sfotie. It 
lies neat t^e surface, and is evi¬ 
dently of later fornmtiou than the 
ntJier part of the hill; as the red 
snnd-stoue, where it is fomid, 
always lies upon or intersects the 
white. Hie latter stone is the 
repository of the other metals. 

I'he qusdity of the smalt produced 
from the* cobalt ore does not c*(pi.U 
that made from foreign cobalt. 
AVhether this inferiority arise from 
the natuu* of the ore, or some 
defect ill the process of separation, 
may be doubtful. ('t>b.ilt is one of 
the mo^•t refi*^4ctory metals in the 
ItHUds ef tlie chemical analyst. It 
is M> iuriiliateiy condoued with 
iron, nii kel, and arsenic, that its 
Sep iratiou in a state of perfevt 
pmity is a prsicess requiring great 
care, auvl uttv uded v\ itli coIi^ider. 
able Uiir(rult,>. (‘ohalt, in its nu-- 
tailic. form, has not been applied 
to any n*a>tul pnrposi , Amongst 
fJerimiii niim-rs, c<>halt ores vt ere 
long k?’.o’.. n liefore their natiii i* or 
use v\us >iLS|>ccted. Finding fre 
quimtly a idack substance «■».* a tos.s 
the uiebilbc ^eins, which impelled 
their ]>Togress in the miJies, and 
occjiMOiied them much Innible, lliev 
rallied it <nV;f/, th«* •lame t,f a 
fi'arful da'inoii, the (•enion of tbo <• 
subtcrraneait abodes; aguinrt c hose 
wick«-d lnachinafiot*s tin*.r | rie»b>« 
had a i^tiu fonn of prayer, 
in which he is »;t\U‘U Cobalus. 

In A'orkshire, M'hrre m.itiy S.ixtjn 
W'ords are retained, ignorant ineM •, 
still appal the t(*rrdied imagination 
of childreu with tlm thi-ateiied 
approach of <Wn/. 

Oxygen combines with cohalt in 
two proportions, fonniiig the t.ark 
blue protoxide, and Uiu black dem- 
oxide. 

Tlic phosphate of cobalt is nn 
insolubie purple powder, w'hich, 
whew treated with eight purls of 
golatmous alumina, produces a blue 
pigment, s\ substitute for ultra* 
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marine, flicida of cobalt has great 
eflhct In colouring glass, one grain 
girea a full blue to 240 grains of 
glass. Snmlt and asurtf blue are 
I merely coboltic gluss in fine pow- 
I der. ZaflVe is a flint powder, and 
an impure oxide of cobalt prepared 
by calcination of Uie or€\*i. 

COIIALI'S. All imaginary du*. 
inou supposed to obstruct mid 
destroy miners. It gave occasion 
to tile metal cobalt bt'tug so namefl. 

OOCOhlTK is a mineral of a 
gri'cii colour, rousi'^tuig of sitira 
50, lime 24, magnesia 10,. alunit.ia 
I..*!, oxide of iron 7, oxide of man¬ 
ganese 3, loss 4.5. Specific gra¬ 
vity .3.3. 

COf’HlNEAL was at first sup¬ 
posed to bt* H grain, wbicli name 
It still retains by way of emineiire 
among dyers, but naturaUsts soon 
discovered that it was un insect. 
It is brought to us from Mexico, 
where the insert lives upon dil- 
fereiit .•species of the opuiitia. 

Fiue cochiiiea], whh h has lH‘en 
well dried and properly kept, ought 
to he of a grey colour iiiclinuig to 
purple. The grt*j W owaig to a 
pou tier which C')v<t.s it n.itnr.iUy, 
a part uf wliich it >-till nUunis : the 
j’urple ting<' pnM’Ciils frntn the 
<*ol*»i.r extr.tcU'd by the water ni 
which it h.iH ln‘in killed. Corhi- 
neal will kt cp a long time in <i dry 
place. llelUit nays. th.»t he fned 
-ome, one hundred anti ihirt*. ye..rs 
old, and bnind it produce the j<aiuo 
edeci an new. 

Cochriaail, according to Dr. John, 

COUt.UJiS 


Colouring matter . 5d.O 

Jelly.lo .‘i 

Wavy fat .... lo.a 
(h latiuous matt, r . lid 
Shiiiiag matter . . 14 o 
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liHi.d 

roLcruccM aiti mnali:.- 

.V medicinal pi nit, the iMtu-«e>:i r»f 
tin* root of which ha.^ bei*u ^hc^. n 
by Sir Ih Heim’, to base the virtue 
oi uMevi ding the paiu of goui. 

COLi)l>U*>\J'l \ mineral 

consksting of silica 35, alumina 1.1.5, 
Uiiic 2tl, iiiagnesiii 11.5, oxide of 
iron 7.5^ oxide of mdugaiiette 4.75 
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and o^ide of titanium O.S> iipcciAc 
gravity 4. 

TUo «csid8 of th« 
rvjtta utvhica, b<>»idca thu ^ueuliar 
iutU-r priiicipli: called catTc^u, cuii- 
taiii rcM-riit other vvgt-tablo pru- 
diirU. Cadet louiid (M parts of raw 
cutl'cc; to cnusiHt of S guiu, 1 rcsill, 
1 i-xtiactitc liitti-r principli-, 3.& 
galiii' ucid,0.14ul>junicu, 43.S tihrovu 
luftulubli- luattiT, and li.tM Ions. 

i’liftu in a volatile fragraut prin¬ 
ciple arising Irom coSee whilst 
roasting, of which the uaturi: is 
not thoioughly known. In Suri- 
luiii, the ilatch iiaiig up the rotl’ee 
foi two )ears in bags, before using 
it, and consider it as greatly iiu- 
piov.d in Aavour thi reby. 

Colfee IS diuri'tic, sedative, and 
a corrector of opinio. It should he 
irivi'ii us inediriuc in a strong in¬ 
fusion, and is bi-st cold. In sp.is- 
Uiodic asthma it (ms bei-u partiiiu- 
l.vil> servicealile ; and it has heeu 
recoTniiieiided in g.uigreue of tUi' 
e\tri niitic.s urisuig from bard 
diiukiii);. 

.con k.SION, (Aitkvitiun or;. 
Si »■ A OH I MOV. 

COHUll.M'ION. The continued 
re ili.st;llatiou of tin* same liquid 
tioiii the saiiK' materials. 

COl.OlllAH. 'I'he hrow'mri'd 
ovuii- ol iron, which rem.iius after 
tiie liistill.ifoa of the ac.d from 
siilph-'-to 111 iron: it is used for 
)>oii.sUiiie glass .1110 other suhst.iuces 
hv iirtiste, who c.dl it croeus, or 
croeoH m.iilis. 

t;ol>ll. The privation of heat. 
The loMouing evpei iiiu'lit Would 
n.ake it .ipjii-ur at tirst view as if 
1 on! t-oesisietl of p.irtii li-.s of inut- 
ti r, .Is hu.s hieii Mii.p.jse.l of he..t, 
tlioei'li, on torthi r i en.siili-r.ilioii. 
the utea will .ippe.ir tiit.iUy uti 
leiiii.led. .V p.eee of lee being 
piuitd ill the focus of a concave 
loirror h.wirs the thi riuouicter 
pl.icint ill the focus of a mirror 
pl.tced opi.i.site. liiit this arises 
not fnini any frig.irific p.irticles 
euuiiug from tin- ice to the 
tlu*riiioioet€-r, hut hy Uie ubstrae- 
tiou of ciilurifie particles troiu 
the thermometer hy the ice. If 
the tliennumeter had been at u 
low-er temperature than tlie ice, 
instead of tho mercury uiUoug it 
would have risetu 
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COLOPHONY. Colophony, or 
black resin, is the resinous ro«4' 
duum after the distillation of tho 
light oil, and tliick dark reddisii 
b^am, mim turpentine. 

COLCMBIC ACIU was first dis¬ 
covered by Mr. Hatchett. This ac¬ 
curate analyst being engaged in 
examining and arran^iug some mi¬ 
nerals in the British Aluseum, 
oliservcd a specimen of ore which 
greatly resembled the Siberian 
croinate of iron. It appeared that 
the mineral in question was sent 
from the mines of Maasaebusets, in 
North America. 

Mr. Hatchett descrdies this ore 
as being of a dark brownish grey 
externally, and ntore inclining to 
an iron grey internally, the longi¬ 
tudinal fracture he found lauiel- 
hited, and the cross frai'ture had a 
flue gniiii. Its lustrewas vitreous, 
slightly iucUuitig ui some parts 
to metallic, moderately hard and 
very brittle. The colour of tho 
streak or powder was dark choco¬ 
late hruwu. The particles were 
nut uuedieut to the magnet. Its 
specific gravity, at a temperature 
of tii'^ riihreiiheit, Mr. Hatchett 
found til he 0.91S. 

.'V series of iwcuratc experiments 
made h> its discoverer, prove that 
this ore cousists of iron euuihined 
with a new metallic acid, which 
coiistitiites mote Uiau three-fourths 
of the whole, 'ilie mode of ana* 
l)sis was cs follows: One part of 
the ore reduced to powder was 
mixed with five times .'U weight of 
eiirboiiate of potash, and fused in a 
silver erucihle. An etlervesenca 
took place during this process 
\S hen thi.v had subsiiled the whole 
vv,!.v policed lulo 11 proper vessel 
ami stiilered to cool, iioiliiig dis¬ 
tilled water was then poured upon 
it, and the whole w .is Uausfeired 
upon a tiller. The insoluble resi¬ 
duum Was repcateilly washed in 
distilled watir. 'I'he filtered Hutd 
wav now supersaturated wiUi nitric 
acid. The result of which was a 
white flocculeut preciptt.ite, which 
was coluii.hic acid. 

COMBlN.VnoN. The union of 
the particles of diirereiit substances 
hy eoetiiical attracUoii, so as ta 
form it compound possvatstid of now 
propticutis. 
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COMBVSTIBLB. A body which, 
in its rapid union with others, 
causes a diaengagement of heat 
and light. To determine this 
rapidi^ of combination, n certain 
elevation of temperature is neces¬ 
sary, which difters for every dif¬ 
ferent combustible. 

Stahl adopted, and refined, on 
the vulgar belief of the heat and 
light coming irom the combustible 
itself; havoisicr advanced that 
the heat and light proceeded from 
the oxygenous gas, in air and 
other bodiirs, which he regarded 
as the true jmbulum of fire, liut 
many combuSitibles bum together 
without the presence of oxygen, 
or of any analogous supporters; 
as cUlorine, and the adjuncts to 
oxygen, have been called. Sul¬ 
phur, hydrogen, carbon, and azote, 
are as mticb »‘iititled to be styled 
su}iport< rs, us oxygen and chlo¬ 
rine, for potassium bums vividly 
in sulphuretted hydrogen, and in 
pmssnie; and must ol tbe metnis 
burn with sulphur alouir. Heat 
and light arc disengaged, with a 
change of properties, and recipro¬ 
cal saturation of the combiiiiiig 
bodies. 

Sound logic would justify us in 
regarding oxygen, clilorine, and 
iodine, to be in reality combustible 
bodies; perhaps more so than 
those substances vulgarly railed 
cuiulnistiblc. Kxperin.eiits prove 
tlmt light as wi.'ll us beat, may be 
anbrded by oxygen and clilonuc. 
if the body, tlierelore, whii'li 
eiiiil., or Clin einii. light and heat 
ill copious htri'iiios, by its action 
on others, Iw a conib'istihlc, then 
chlorine and oxygen merit th.it 
designation, as iniich us charcii.il 
and Hiiiphiir. Azute is declared 
to be a siinplo Inrouihuslihlv, 1 et 
its mechanical condensation proves 
that it can aitord, from its own 
resources, an incandescent hi*at ; 
and with chlorine, iodine, and me- 
talUc oxides, it hirius roinpoiinds 
possi-ssed of comimstible proper¬ 
ties, in a prci-inineut degree. 

Combustibles liavi- been arran¬ 
ged into simple and compound. 
'I'he former eunsist.i of hydrogen, 
carbon, boron, sulphur, plios 
pbo.'us, and nitrogen, besides all 
the metals. The latter class com- 
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prebend* hydrareta, carlmrets, 
aulphurets, phosphurets, nxitallio 
alloys, and organic products. 

COMBUSTION is an op4>ration 
which we constantly aee going on, 
and yet it ia but of late that any 
rational account could be given of 
it; and there are BtiH ckrenin- 
stances respecting it which are but 
very imperfectly explained. W'e 
see dry pieces of wood, which feel 
cold to the touch, when a light or 
fire, in any shape, is applied to 
them, begin to burn ; beat and tight 
are at tbe same time emitted, und 
tlie wood is reduced to ashes. The 
same may be done to coals, to dry- 
grass, to paper, hiirn, hemp,cotton, 
and a variety of bmlies, hpirits of 
wine or oil may in like niaiiiier ho 
burnt. 

Dr. Tliomsou thus clearly <-x 
plains what is nieaiit hy rninbus- 
tion : “ Whi’ii a stone or bra-k is 
heated, it undergoes no change ex¬ 
cept an augmentation of teuiperu- 
ture; and when left to it .elf it 
soon cuols again and becomes as 
at first. But with cumbustible 
bodies the ease is very tbtiereiil. 
When heated to a certain dign-e 
in the open air, they suddenly l>e- 
come much hotter of tlieiiisidv e.., 
continue lor a considerable liuie 
intensely hot, scnibug out a lopi- 
ous stream of caloric and 1 gbt. 
Thts emission after a certain pennd 
begins to diminish, and at last 
reuses altogether. Tlie cumbu.'.ii. 
htc body has now- iiiidiigonc a 
most coiiiplvdi- ciningi', it is i-iui. 
verted into a snbstamc po.vM s.ing 
very iliircreiit propi rtii s, .nid no 
longer capable of combastion.’' 

U hilat this opcr.itiun is going on 
tln-re i.s a cum ni of air juui-eej. 
mg towards the body which is 
burning. It lias been nscertaiiieit 
that the ovygetioiis part of tlie iiir 
enters into cmiihinatioii with it, 
and is separated from the iiitrngeii 
of the air. In gein-ral lonihii..- 
tioii cannot go on witlioiit a sup¬ 
ply ol air. If an cxtiagiiisher Ih! 
put nil a r.iiidic when the supply 
of air is exhausted tile camih- goes 
out. If the cxtiiiguislier be sui ii 
removed, a part ol the W'iek is 
still red ; but il it remain over tli« 
traudle a sufltcient time it is totally 
vxtinguishud. When charcoal is 
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made by paHljr burning tbo ivood, 
in erdi.'r to cxtiuguieUi it after it 
rbaiTi'd, earth ii* heaped up over 
it, ^hcu the supply of air is cut 
olT oitil thu burning reaves. In 
Hhort. by U'hatevt'r wuy \vv siuother 
a ]trr» »o that the air be denied 
ac«.*esM» it is put out. On the other 
uheii we c ause a stream of 
itir to pai^s titrough u f(re» whetbcT 
by biovviug it witti a beliows, faii- 
tiinj; it, or uiij oUu r wa>, llic tire 
buniK more intc'iiseJv. 

‘Ihe Air of onr afmospliere is 
made up <'h)frt> of tu'o j-uliStaiM'<*s, 
mid bjdroh'c a, c’oiiibiiied 
■uitb « i.iri'.e purtioii of calorit', 
whu'U pi-e..er\e;i tlu 5ti in tlu ir 
iU'iilariu f't.cteu, otUi i vvisc' tliey 
would >.'>1111. Now, whi'ii 

coioLie.tiou phu'e, it is :in 

c ert.em il, th.it the oN>gi ii «»f tJu' 
•ilUK.'plu re 1 . ro paiMted Iroui the 
l^>dr anti eni«-r.« into c'lui.biiui. 

turn wnU ti.e l.odv \^hu'h is buritt, 
.lUt*, ; s iij.ii-»rudy taWc*s j Len* 
wJi’.'n boiiitart* rtuuiiiised ttr 
tsditiified, io at u> iorced out, Uit* 
oxygen <ott ail the 1r<-:it 

v« iiu h IS frit at ta.it time. It luis 
ahtMily Let'll ^lat4 <1, fhiit tlic' c'om 
presMou ot air giie out latth 

lit'at atiti h}'hl« aiitl by tlu* o\>geu 
uniting V. ith the ro1nbu^tible body 
liu > are boib gneu t»iit. A por- 
1 i(/n of the iigUt, an.t indec'd often 


a niiK'h 

larger 


nil 

l>«' llu- 

bght 

4-inirted 

, proct 

•ed:. 

InjiH till- 

«'4UJ|- 

bnsi.ble 

body. 

li¬ 

ll.s 

more 

Iight 

in.iy be 

given 

on t 

bv 

buinti 

111 ; »l 

large c. 

lUdh' t 

h.<n 

i-y 

a tire, 

, and 

>et the 

quail!] 

ity ‘ 

d oxygen 

< on- 

Mina ii 

bv tiie 

fire 

wiU iiilinitely 

4'\i ei d 

ti» 4^ coiisii: 

■i.a 

by the 

can- 


dir. iJie oXNgeii, boweter, roni* 
bines v.iili the con.eu>tiba^ and 
if it lit* vnad rr otle-r luatCrr rou- 
histiiij^: o: t.nbou, t!ie rarbonir 
m i l u* Loiiud L» \iO uiut.n,Mhu b 
is ran'it'd by tin* xtieaiu oi air nj> 
tiie ehiiniit'N, or is dr>.'*ii ated on all 
Mcjf s I'toiiid tae firi . It u rL.tr 
roul fire be pnt i'l .i i‘(m>iii 

wiure lluU' i-' I.O N^nt ttu* the 
gas fivtnu'vl by t. tuie.a'tion, tiu’ 
room will 1.** liUrd up, ami a pt'r-aui 
sleeping iii it may 1 e Iiestveyt*d b> 
breatlnn;; i?. Nt,, || lin'.i.i luiiuii* 
Orc'idenls lime too oi'ti n tuvuii'ed. 
lliu amoLe tluit aii.-^eit from a lire 
is merely the ^'atir or luobturc 
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converted into T^our mixed with 
a small portion of carbon. Hence, 
when a lire is niudci from charcoal 
or coke, where all iiioj.-*ture has 
previuusiy been dissiputc'd, there 
IS no smoke produced, if a Uttlo 
water be poured on roaU the 
smoke wifi be greatly Incrc'aaed. 
Gn.'eu wood produces much .smoke*, 
and HO also <loc*» wet straw. I’he 
ilaine produced from the lire is 
merely the smoke ignitc*d or 
burnt by the heat, and only that 
part of it is ignited which coincB 
lu contact witii tUi' air. 'ilie liiuue 
of a laiup or candh; may bif con- 
sideri'd us a tube or a cone of fire, 
the KoUow part of which is hUed 
with the vapoviT which is not in* 
llanied. It assumes tin* form of« 
cone, iiecause the vapour being 
givitlually consumed a.s it risen, the 
quantity is lessened in its dimeti- 
sioin;. 'Hn* vapour is rendered of 
It'MS t^pecilu' gravity than the air, 
and so is tlie iUme or ignited va> 
pt>ur, and consequently it rises 
upward.*!. 

Any ciintriviinre by which air 
may U' inor«* fn i ly aunntti-d to a 
bedv in a state of cunibustiou 
lUiiki'S it go on more uitivtly. 
Hence the advantage of Argaiiu's 
lamps which red iv c the an* into a 
hollow* within the tl.'Une, by w'hith 
iiii'.-iXis ovygeu may enter into it 
externaily and iiitenialiy. Lord 
t'o4'hrant‘‘.<« binip.s, by expoxiiig a 
larger Mirbue to udiiiit oxygen, 
were an iiupTovetr.cnl upon the 
comuiuii lamps in the street. 

If a bmly burn in roitnnon air, 
of which !-nl> oiie*t!»urth p.irt 
con,si**ts of ovygiii, it may btj ex¬ 
pel ted to burn much uion* uc- 
fively and vividly in oxygen gas* 
Tiii> is the case, and u body made 
to burn in a phial of oxygiu gas 
givi'.s out a brilliant light whiin i.<« 
d.i/./lii:g to tiie I'Vi. In a phial 
of ox sgt'U gas if .*1 piece of iron, us 
the spiing of a vvat> h, b«* introdu¬ 
ced, luul Ly any means fire be ap¬ 
plied, it will bU;*.e with the utmost 
veheunuce and give out must Lnl- 
b.jijt sparks. 

.Seine bodies have silch an 
aftnu tu'U tor uxygt'ii that, in their 
onliuary state, they will draw* it 
to them and t.c inriuuied. Of this 

phoi*phorus U au e:*tuuplc* This 

H 
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niibstancc mndt be k<'pt in atcr, 
Olid if n inorAc*) be v\\iosvd to tbe 
Htr it will smoke; and bi« eoiiMuineni 
of itself. If letters be written 
with it on a wall er pieee of bo.inl, 
the^ will bt* luminous in tlu> d.u'k 
until the phosphorus bt^ r<iiisu 
nied. W ill'll any I'xperinieiits ar«* 
tried witli this substanee, it iiuiHt 
not be held but a vit 3 - short vrhiie 
ill the hand, as the beat of the 
hand wonbl be HUtlU'ieiit t<i cause 
it to burst into a ilaiiie, and iiillitd 
an injury. It must speedily be : 
»ut back into water, ta lower its i 
emperature, and it may u^aiu be I 
used. 

Tbe {xaa wdiich is employed to 
light the streets, is not coiubiisti- 
bte simply by itstdf, ami only 
W'hcu mixed with oxygen ; heme 
billy that p.art of it w bich eom<\s 
in contact with the air is inflamed, 
and the flame docs not rmi along 
the interior of tbe pipe;! which 
convey it. The mouth of the pipe 
which lets out tlie gas to bo’iii tlu* 
flume, is frequently so constructed 
that air is admitted to Uu> inside 
of the flaim* as well ns tbe outside, 
ui’d it is consumed more perfectly. 
Tlie conilmstiou of tbi* gas tbruis 
e line watery \aponr, whiih is 
dissipated in the atmospberi*. 

I'lii.-rc are some plui'es w bore 
hydrogen is formid in the bow«'U 
of tbe earth, :icroiu]):iiite<l with 
gri'Ut beat, ytd it does not iufl.«riii‘ 
until tlie gas risi' about the sur- 
fa»*e of tlu* ground, Mheu il 
attracts tbe oxygen of tbe air ami 
flames arise. Om* of tbe'-i* n.itu * 
rul biborabirics of cas i*. at Iheti.i 
M.du, ill tb«- Apenn.tie.H in Italy, 
betueiu l*luvenv<* and Hologiia 

Mo.st cmikbusUbleM b.«\e not in 
ordinary riirumstances .-iti'b an 
Httrartion ffir oxygen as to in¬ 
flame, until nie.iuH bi' lir.st taki'u 
1i> inrri'ase tlieir tempi ratiirj'. 
Conuuon coals, lor iu^tanct', will 
not burn of themsehert; but it 
eouls be put on some rc;al.-» ain a:1> 
boated they recei\e an inen use 
of temperature, and in that Mule 
attract oxygi-n, and (tmibostioii 
takes place, l/'gs of wood are 
burnt in the same w'ay, and as the 
air can art only on the outside, 
IQie process is mm h less rapid 
than win n it is cloven into smaller 


pii'ccs. Wlieii a light is applied 
to pU?ceM of paper, shavings of 
wood, or t«i flax, il instantly raiaea 
a small part to a auflici<*ntly high 
temper.iture, and the air getting 
acct'ss iin all sides, cumiiu.stiou 
quickly goes on. 

(Ifunbustioii will go on equally 
well, whether the oxygen be siip- 
plii'd from the air, or bv any 
other way. In the making of sul¬ 
phuric acid, sultpi'tre and sulphur 
are mixed together, .and the salt- 
pi'tre supplii'H oxygen to cause 
the sulphur to bum and give out 
tile fuue'S which are ntrrai’ted 
l*y water, and fortu sulphuric 
acid. 

('arbon, which is tbe principle 
conipoucut part of all > egetabU s, U 
conibuHtible, so also are hydrogen, 
sulpiiur, pha.'' 7 dM>niH. and most of 
tbe metals. <iuld, silver, and nu'r- 
mirv are hjcombu'tlibb*. Also 
bodik's Ci;mpou7id‘ d of simple com^ 
biistibli* !iubstance<, ar<‘ capable of 
cuiubusUon, as coals, oils* resins. 

Karths art* nicapabie of couibnii- 
«ion. A stone may be b4*at4*d in 
tb(* ttri*, and it may bi- made r«'d 
hot. hut it wdi not Ih* burnt like 
co.J* ; V ben it is nouoveil from the 
lire, It gradually gites nut its beat 
and returns to its former slate, 
rbi* stones dist barged from the 
>ol('aiiool Mount Vi'.-^uviiis, heatt'd 
to tin* utmost degTi-e, do not iii- 
fl.iioc. but f;iMdualiv gise out their 
heat. Il a * iitli o-nt dt'grci' of heat 
la' :.j ubrd !•> •*ome binds of stones, 
i' ni.y de^li'oy tii< if a<lh«*Mon, 
tie > lu.ty bi* Ui.ule to criiinblo 
i'ov. u into pi'wdi r. *tf w'bich lime 
>.'< an in-t iiu. . <lr the stone 
may bi' d l > the brut, which 

ill t.u.U' re.idiU take places if 
ceita.n <»tb>'i* Mib.-«tauc< s as soda, 
be Cio.ibii)’' i Willi ibem. tho.-i sand 
, (>r Ihiii are ioett> d, and bei’otne 
; . i»*n e.irths if e^ er >o much 

b< .tie*l, w h» 11 wittidr.iwn irgm the 
(Mil 4' of that bed. will not routi- 
nu>' to boni of tbMnsehf*s. im¬ 
bibing oxygen, and giving out 
I ontiiiiied stri.'aios rtf light Ulid 
In .If. but Will gradiiaUv cool down, 
bi eoiiuiig I'very itiMuiit colder and 
coJih'r, I'roni tbe tinu' that tb<‘y uru 
witlnlr.iwii from tlie fire by which 
iIm v wen' beati'd. lu this respect 
earths «lifler from nietalH, that 
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when they are melted they he¬ 
roine vitrified, and do not on cool- 
:tig return to th<*ir former Ktute ; 
whererui fiietals lia\'e lj(»en 

melted, when they have rooled 
are the aanio aa hefure. Kii ry 
out* han aeexi thia in the eaxe oi 
melted lead, and it ia tlio aaiue 
with all other metuU. 

it wa« the <heor> of I^voi.sier, 
aud of the Fn iicli ('heitiiHU, that 
comhuation alwuya aro^e from the 
romhujtfible ljt»dy onj- 

gt'O, and from liRlit raid heat 
hi'iug givt'n <iut in the }>r<M*eHK. 
C'heniisitK hu\4* Hiiire diHi'oi ert'd 
r.ist'ii, in whirli eorrihttstion may 
take pl.ii e uidtoiit flu* preseiir*- 
of ovypeii ; and .Home writern li.ne 
apokeu of .lUit r*!* theory ;is it 
it ueu‘ untrtie. it in true Rt-ne 
rally, and in all ordinary ea.H4‘s, 
c*x< <‘pttoii?i are f<*w u hich an* pro 
dui'4 d liv the artiio'ial eomhiiiHlitot 
of pri'p.iri tl ii'pn-thent , in v htrh 
an inti'n.NC a* to*n niav Utki pho t*, 
and in tlu' nnivai light aiid he.a 
Jiaiy he <’\o]\ed. 

In this 4,4He, .i.H in hin the'>rv »r| 
acid.H, the Rrt'at I'n n« h < ht-mtst 
uiuh'rt'>rik fo 1 . 1 *, down a gi-itei.tl ^ \ s 
tern, vlnUt the sen*uce u.ih not m 
a ^uOl^lt*lttiv perfi’t'l ntate. and 
farther experiment lua iii»en\i red 
ra.Ht'a in whtidi his theory will md 
apjdy, ot hieh inytatn ea ha« het*n 
inentimiiil in tin* prereditiR aiti 
4'h*. In fuel, it in htdl too t'orly hi 
:itc*’inpl a Ri'uer.il theory, and all 
that 4 .in with Htri<*riU'S^ In* >aid, in. 
th.U eotntMt*'ti4)n takeii plae<' in all 
(.i.Hfs in vhi<h an inten.*>4‘ and 
^iohnt tnotnm ran Ik» ri»iu'ti\ed 
14. hi* eniiiinnuirated to tin* cur 
pii.'-rlcs of bodies. 

Sp«.-4 nl.ilioti. f>n Mich aidiiects, i*i, 
lioweMT, ol tin* pveatest uttht>, 
whil't kept in proper houmU .u»d 
ri'i < ived nnix'lv as pp<'t iilarii4n, 
and not ^»>uttlnI*. up the mind 
UR.iiuHt fartloT iidoimathm and 
ri':i:>oniitR, but 4*\citing it to tar 
ther in<|uir\. \N ith thut \i(*ur we 
in.iki* an ivtritct fi'<»in Sir Kiclnird 
Fhillips’H ** Tw'ihe K^sayR on the 
rroxiinate t'aiiAes «if the Materiiil 
J*ln*i\(>ineiin of the \ niti rse/* which 
c.nniot fall t<» In* productive of the 
hii'iie*>t h«*m*fit ill the mind of Uie 
retlectii g and disceminp reader. 

In con».iderhig the pheiiuiucua 
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of combustion and Ugb^ we may 
observe that, whtm a itaU has been 
heat(*d by a hammer, or two 
pieces of wood have been rubbed 
I togetUttr, so us with either to light 
' a zuatch, and with that the taper 
of a lamp, or the wirh of a candle, 
i or any inflammable mass, it is 
evi<{ent that the atomic motion 
thus traiisfi'rred is hut a portion 
of the blows, or the friction ; yet 
the lamp, or tht* candh*, or iuflam 
niahh* mass, will hum for hours* 
U henct*, then, is produced this 
continuity of atitniic motion ? How 
is it that the I'flW t so far exceeds 
the original rausi* f 
** 'fhe answer to these questions 
involves tin* <*ntjre theories of 
beat, combiiMiou, and light. 

“ \\ hat art* tlie actual circuin- 
staLK'e? in whic h the <*fVect takes 
place ? '[‘lie flr^t excili'nieiit sim¬ 
ply prodiu'ed, by local application, 
an (*%4diitluu of hydrogi ii gas, 
u1ii«‘h, thus excited, bccouit’-s 
d tiin*,—this llanie produces ether 
b\»!iM^en. and tin* H.iuie «“»ntinucs, 
but rlit* oriRin il « M*if*'iiienr dis- 
P4i.-.e.s .iiitl tin* eaV> t Ih ( onthiued 
by MHJ.I id'Uiid<*r.<»(«>(nt pnui'r, or 
some rt* .ictio!!*. of th4- stiiToumling 
gH*!. Wbat, tin n, is this pouer 
Mhich iitaiutaiii?> the c-uwtant h. at, 
fir atoiitic motion, I'-.Ji elated to 
keeji up the t \ohitioii <*f the liy- 
uroRen, and pnnlu*'e hglif ? 

** Nve know that oxygen gas is 
presi nt ; and that, U tin* 4 \oUi- 
f»on l.ike place innk r a les- 

M'l, the ph4’ii():in*u.i < e..se wlteii 
ibe oxyren Inei di-«appear<*d. U'o 
kimw. that iu the loiubtistion of 
si'opb* mlbimtnablcH, w ho**4* chief 
constituent is the hydrogen, that 
.n]ueouft t.ipour is creat<*4i ; aud 
tti.it water i.s Cfunpiiseil of hydro 
gi'ii an<l oxygen : the resui:*' being, 
liylmgeu and oxygin iu tin* fiwm 
ot the aqtU'ou.H %a]niur, uith car 
bou iu form of smoke or soot, it 
is also known, that, uheli luetuls 
are Uigbly excited by atomic luo 
ttou, 4»v>geiiiiits atoms combino 
with thini. and produci* what ar# 
coiled oxides, which are heu>iet 
than the original metaU. 

** ‘fhe most rational and generally 
re4uiv<*4l hypothesis, th'tenuiuns 
that gass«*s ow*<* that form to tho 
accident of their atoms being in 
*1 u 
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grc^t relative motion, perhaps in 
xu\ituul rotation ; anti 'wo are for¬ 
ced, by numerouH to admit 

that the utotns of o^yjteii tra'* an* 
the most active in the atinosphen*. 
is it not evident then, tlmt tJ»e 
UtoDM of the oxypen, previously in 
rapM motioit, have heeoiiie ./i’.iyy/ 
duriikg the process f lint, in !>«*• 
comiufT fixed, they fraz/s/i rn// 
their inotiolis ; and ntomU* inotum 
is heat, the source of wliirh is the 
object of hifjuiry. T^r fUini! of 
iha €U'fh t' atoms e/* /# tlut'zhi: 

ctztubzfsfiorf, /v fh 'nj'or' tltf vdfsi 
af tUi tvat f>r hp tthivh fto' 

i'omhustunf or c'oiithon e/' 
is kept t.'jt tutd auiimrnttd. i! /\ 
thv motton of tor atoms of thr o.i u- 
trafts frrnd to thr atontv of tur 
in/fittnmahlf rt/c, or to fhr atotus- of 
thr mt fitl uhili' tn a statroj'rom- 
IntKtioyi. 

“This rtiTe holds miiversally# The 
ercited hum is for the time a eon- 
duetor of m<»tion or lieat ; and v.m- 
know that oxye<*n attaelies itseJf, 
or is condensed m all in 

proportion to their power «*f et»ii- 
durtiiij* motion or heat. — iieucc 
the oxY'lation ot im-tals in tie* 
nemosphire,—heart* the law that i 
posi{i\t‘ fir o\yften<ta.H ele'‘tri«*ii\ I 
follows th<' kUfi.st eveiti d hodv,— 
h(»nee tin* a'^runuilatum of ox>f:(‘n, 
or ifjfwt ut<nu*s, on tUe sur 

far** of tie* best rontlu ‘tors »>f heat 
ill the jfaivnnie sera s, c^v, 

“ If appears too, from tliee\jn ri- 
Tnt'urs <if Oalt'oi, Kundord, and 
other*, tii.'.t heat evohed dnrnj^* 
tue of >rtriou,s (*«Jines, 

is nearly in the » \;c t r.iao ol lie 
o\y<t'*n rmisnoied fir liNed; a.nt 
th“ diTereiiei'., iiiav |)rs*tMhl> he 
fiscriSefl, eitln r t«i adventiianei f ir 
cufustaure'', or t** tin* latio in»* 
brhio a simple arithmetieal fwie. 

** As motion t'xeites tlie at«rm.*. <»f 
iKidi s hy percns-j«o <»r Irn timi, 
after thi* ai| ifou.i inoislur** Imh 
been raeffMl m •vapour, .in<l there¬ 
by earryiiiR off lint iudioji*. ; 

that then nvdroKfii i'* evfilved, 
'wte*ii th * a'‘i:<*-iS and ijxatnm f»t 
oxygen by cfinibiutrion itirreaMf^ 
noil eouttuues tin* heat. Tito /tr^f 
ntfiinic miduniH appin*d to u biid%, 
tberefon*, art* dinjo'ineU by evapo- 
r;itioti or vobk,iili/.atiou; but, in 
^he s€vond utagcy Um uietious arc 
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maiatainod hy the fixation of oxy¬ 
gen. It may, imleed, h<* swspt^e- 
ted, tb.it every degree of heat m 
dry bodie.s is increased hy the 
lixatiou of oxygen, while at tho 
H.iuie liinu ttca h ratlo/t. of utomlo 
niotiou, orinotioti added to timtion, 
increases the intensity of the cf- 
fecis ill a !ii:;h geometrical raiia. 

“ Tin* heat or .itoniic luoiion tints 
rn'uted by tin; trazisfir of thw 
motions of the atonic of oxNgen, 
p’odures, of course, such :*n ex 
< ib*m -Jit of the l•voivi‘d hydro'ren 
g.is, UH gciKM'.'.t'*! c*r prop '{tafeS, 
b> till law of t!»e invei'C lalio <d' 
the xja.ivt •» of the disl 
reetili lear piii-'.ifi Jlis wbu h, aetin" 
tiirough tin* e MtH of ne e\e, e\ 
eife. ill the retina, file j)''i''epho;i 
of lir.bt ; and, in fh * ii r.t ‘ ef 
other parts of the bicly, tin* P‘'t* 
ception « .illi'tl he K. 

“ Tleiugh oxygen rn::v, however, 
be tb** pai/Uhpri of lieati d hyilro- 
gen, >et, a-' the eseti:* - :i.'.n of 
atomie motion is the 4*11*.*-r i )-» 
due' ll, M> white-.er . r* »t • • 4‘r 
iw4*i*ps lip (his \4 ill‘•ailfoi 

the beat or llai.u*: or, in «.ta i 
words, h at will maiidaiii heat, 
and x.iotiiKi niMaiali*. iinn.o’i. 
Ileliri- i; is licit » .4 eS e\.-‘(. as ill 
tile abiTi* !n*il <»J'wire, a el m *?;'• 
fii**:aii 4.1 gl,;«r> in lb** t'.ljiu-l I 

ri'er iiiT ot an air pump, .nnl in 
idiu r in>tani- '*, in ^.oJ•^ tliiiir. or 
great heat. Of <*oinbii*«l on, (.iko.* 
withnnl t.ie pre'‘**ii- e of 
<‘S\geii; iind liene.'. al?*». le*n 
oiln-r le'dif**, com’nned v, lUi ihe 
iulh.mm.ibh* g 1 •. tend t i iu-i.mm* 
or tlei ri'anf it-^ «»f m •teni, 

tUi* sain** radi »n.'e of h. i.t ami 
Ji'*at Tal. »s jd.iee, ns tbajig'i a 
sjij.tlli’r or largi " i|Uintii\ n n\\ 
c,4*n had been Th loiee of 

In al ill rti'* i/iow p.pe in pn.*}n"ed 
b> the eoiiei-ntral'on of the t.\\ 
gonous atoms, .nil by tn4*if bi*iug 
lirtvi'ij, <lin*eii'd, mid ikeprivi-d of 
then* rnofion, .it oio* point ijf the 
i>od\ ru'ti-il upon. In u word, r/ie 
uht-!* ts //i* »//«ef of tfn' taftfist' 

#j/' atom^ tftrioit\l‘i nrvn.ti 
stam'iit in n 'tifton to %itrU o*U‘ r . 
;in<t t'lere :ire n i iu\steries it v,ij 
e(>:i»e to tnv**iit th *ni.and f*xaiiiuJo 
nature b> this inasb r ltej. 

** 'Hic nature ol oxygen, and its 

uodc of cxj^tvucc, tonu gtUvr 
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qaostiont. It is not disputed tiiat 
it consists of atoms. Whether 
arc only of one formi or one 
density of diflTercut balks,>->whicb 
of Uiese conditions is essential, 
and which may or does vary,— 
whethetr they arc the most active 
and moveable atoms,~-in what 
atoms uf other gasses diflTer from 
tiu'in,—whetiier tlicre is a sub¬ 
stratum in w'hich the oxygen 
moves, de.—arc points respecting 
which there has been a great dit^ 
fereiicc of opinion amongst che- 
mists, but v^ hich we have not room 
to discuss. It is sufficient, in the 
general dev elopement of this 
theory, to ascertain, from imtiier- 
ous circunustatires. that oxygen 
consists of at<»ins of great ivlative 
action, :tnd, as such, is sutrieitmt 
to produce the phenomena of rejm- 
biistion, tJie siinultaneous evolution 
of hydrogen, and the other results 
of that proccs> ; and that, without 
them, the pro, e^s ran be carried 
on only by lue.ms nf other intense 
atotiiK' agitations, or motions, 

l>cl'.>:iaiion, or explosion, is 
caused vvh never by the rornmuni- 
c ttion f»i ai’hcieut atomic motion, 
the ufo’n^ rf gas previously h\ed, 
or conibJJud, arc leC0UV<rted into 
then- • 'm-- bibk and form ; and, 
in tlu» Cdiiv ei Mou, p.irt of the mo¬ 
tion it cnnitnunic.ited to the air, or 
to iim solid svi pl.tec'd as to receive 
theituat.m; put of tie* oxygen of 
tlu' air Ilf, at (he .s-nne time, fixed 
»o as to au ^iiwnt r!ie motion. 

•’ N.iiou.-* comp iinds explode, 
ur. ;< r til cii'coMi^Mn«‘e'•, with 
vuoeo'e ItAOi,; i.iu li d.\ygi n. and 
ti.nisUrnng and exlolatini’ much 
heat; but hvi.rc.^ji, converted 
iroma bxi*d to a i;a-eous state, and 
coM'tiined wiia carb ii, explodes 
Mih'iitU, with heat c.eiived Irom 
th(*h\uiMiu of oxygen,H-» in lallow- 
g.ts, oii-gas, coat giis, •^c- ^c. aII 
carbuiiati s of hydrogv'U. 

'• I iicoudiiacd hsdrogen explodes 
or expands bv a- cesaiou of motum 
with dillereii^ phenomena, oxygen 
bei»« hxed. and iheix'by exliiiutixig 
heat ; and the cuiiipouiid being 
oxygenated hydrogen, or water. 
Nitrous compounds, thus cumhiued 
with luutuni, and fixing oxygen, 
prmluce.H ouaiogous pbeuomeiia. 

** Motion uoutfferred from the > 
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igniting bodv, (itself rendered so 
by motion,) its therefore the cause 
of the peculiar excitement or ex¬ 
pansion of the hydrogen and nitro- 
gem, and in the motions of Uieir 
atoms, is absorbed; when the 
moving atoms of tlic oxygen simul¬ 
taneously become fixed, and there¬ 
by triuisfer their motions so as to 
excite motion in adjoining bodies, 
or the perception and effect, coUed 


heat.’* 

COMBUSTION INVISIBIlE. 
Si-o Invi»iiii,e CoMBU.riofi. 

COMBUSTION SPONTANE¬ 
OUS, Sue SroSTiNfcOU. Co«- 


m-STION. 

See a’BO I.n'coiiiii’>tiblc and 
Swr.TX liinp. 

COMPTO.MTE. A new mineral, 
found in drnjiy rnTitiea, in ejected 
ma.Deii, on Mount \ cUTina. It ac- 
cum cry.talUied, in utraight four- 
aided priein*, which are uaually 
tmiirated on their lateral edKCS, 


»o an to form eight-sided priauis, 
terminated with fiat aumnuta. 
Tranapareut, or semi-tranapareut, 
Oclatiniai-H with acida- ^ It ia some¬ 
times accorapaiiieil with aeicular 
arragoiiite. It wna firat brought 
to this country by Lord Compton, 
in IHIN. 

CONCRETIONS (MORBID). 
%Vhen the aoft parts of the body 
form aolid concreliona, they are 
S’tiU to be ossilied, aa Uiese con- 
crt-fimis consist of phosphate of 
lime, the same as the bones. Dc- 
posiiiona in the cavities are geue- 
rally called cniculi. See iRi.NAur 
t' 1 i.ci 1.1 and Bii-e. 

COMIKUAITON. When a fluid 
bi-cumi‘s solid, it is aaid to undergo 
rniigclatiim. The term is chiefly 
applied t > the freeaiug of water. 


Sec C iLOKic. 


<‘OP.A.L, improperly c-allcd gum 
copal, IS a hard, shiuing, trans¬ 
parent, citrou-coloured, odorifer 
ous, concrete juice of an American 
tree, but wliich has ncitiier the 
solubility in waU-r cominou to 
gums, uor the solubility in acohol 
coninion to resins, at least in any 
considerable degree. By thewj 
pronertiea it resembles amber- It 
may be dissolved by digestion in 
linseed oU, rendered drying by 
quicUime, with a heat eery^ litun 
less than sufficient t» l)oU m 
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derompme the nil. Tlus iKilutioii> 
dliutea with oil of turpentine, 
loroie a beautlfiii tranaparciit var- 
niali, which, when properly ap¬ 
plied, and slowly dried, U very- 
hard, and very di.Table. 'I'hia var- 
nish is applied to siiull'-boxea, tca- 
tmarda, aiid other utensila. It 
preserves and fti^es lustre to paint¬ 
ings, and ftreatly restores the de¬ 
cayed colours of old pictures, by 
liilini; up the rracks, uiid rendi-ring 
the surfaces capnblo of rellectiug 
lieSit more unifumilv. 

Mr. Sheldrake liu.s fouud, that 
cuiniihor has a powerful action on 
copal; for if powdered copal be 
triturated with a little rani}>bor, it 
softens, and becomes a coherent 
niass ; and camphor added either 
to alcohol or oil of tiirpr-utine, 
renders it a solveutof copal, iiiilf 
an ounce of camphor is sutficient 
lor a quart of oil of turpentine, 
which should be of the best qiiiility ; 
and the copal, about tbe quantity 
of a laT|:e walnut, should be broken 
into very small piews, but nut re¬ 
duced to a line powder, 'llie nur¬ 
ture should be set on a fire so brisk 
^ to niuku the mixture boil almost 
immediately; and the le-sel .Mr. S. 
recommends to be of fin or other 
metal, strong, shaped like a wine- 
bottle with a long neck, and capa¬ 
ble of holding two quarts. The 
mouth should be stopped with a 
cork, in which a notch is rut to 
prevent the vessel from bursting. 

COl’PHR is a metal of a pecu¬ 
liar reddish-browu -olour; hard, 
sanoroiis, very malleable and due. 
tile; of considerable teiricity, and 
of n specifle gravity from H.tl to 
•».». At a degree of heat far below 
ignition, tbe surface of a piece of 
polished copper becomes cov«-red 
with various ranges of pri.smatie 
cohnirs, the red of each order being 
nearest the end wliicli lias be-n 
most heated ; an efiect which must 
doubtless be attributed to oxida¬ 
tion, tbe stratum of oxide being 
thickest where the bi-at is greatest, 
and growing gradually thinner and 
tibiuner towarda the colder part. 

A gventeT degree of heat oxidizes 
It more rapidfy, so that it contracts 
thtb powdery scales on its surface, 
wbi^ may be easily rubbed obT: 
tbe' flame of the fuel bccoiuiug at 
IW 


the same time of a beauttfal blnisb- 
green colour. In a heat, nearly 
the same as is necessary to men 
gold or silver, it melts, and exJii- 
bits a bluish-green flame; by a 
violent heat it boils, and is 
volatilized partly in the metallic 
state. 

Copper rusts in the air ; but the 
corroded part is very fliiu, and 
preseries tbe.metal beneath from 
farther rurrosiou. 

Copper is procured from its 
ore in the isle of .Viiglesey, in the 
following manner : - The ore Is 
first broken in .vinull pieces, .ind 
then piled up ill heaps between 
two nulls, twenty, thirty, or fifty 
yards in li-ngth, uud coiered oier 
with flat stones, which an- ce¬ 
mented together, 'flu- iie.-ips are 
then set on fire, and the siilpher i-v 
subitmi-d in chimneys iiiutle for 
tliat purpose, and presi n cd for 
sale. These heaps continue three 
or four inuntlis burning, according 
to their size; some are so large 
\abuut two Uu-usund tons in w<-iglit> 
as to require ten iiionUts. 'ni«- oro 
being now reduced lu n eight, is 
washed. The w-ater of which 
washing, being a sniiitioii of sul- 
pliati- of copper, is precipitated by 
all sorts of old iron. 

I’uri- copper is generally ob¬ 
tained by using the solution of sul¬ 
phate of copper, which i.s lodged at 
Ih*! boltuDi of a bed of oro in a cop¬ 
per mine. This solution is drawn up 
and poured into pits w-liere all 
kinds of old iron are thrown. Thu 
iron .attruets the sulphuric arid, 
and is thus in time dissolved ; but 
a thick crust of metallic copper is 
first precipitated on it. This is 
scraped oil and fused ; the iron is 
tht-n throw u in again to preeipitato 
more. Tliis is rejieiitedly done 
until the iron is entirely wasted ; 
that is, dissolved by ilie sulphuric 
arid. Precipitation of copper on 
iron in the large way, is also 
ractisc-d in Ireliihd and Hangarv. 
Ill- purest copper is always ob¬ 
tained in this way. 

Native copper is generally found 
in .Siberia. An entire mass has been 
found in tbe Brazils, weighing 
pounds. It is now in Lisbon. 

4 largo maw waa alto recently 
Kiad fa the bed of tho lircr^ 
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Onsticnann, in th« tTntted Statei 
of Araonca. NotwitliatandinB the 
namtier of copper niinea, particu- 
laily in W'a!e», tilJ about the year 
17.10, most of thf copper and brass 
iitcusiiH for rnlinary and other pur- 
no'cs used in this country, were 
iniportfil from llambiirRb and Hoi- 
bind, bciiift proruri'd from the 
niaiiuf.irtor:i-! of llerninny ; trveri so 
late :is the year 1750, c opper tea¬ 
kettles, saucepans, and pots of all 
sites were imported iti Urge quail- 
tilies; but thronph the persevering 
industry and interprising spirit of 
our miners and nianuf.ictiirers, 
these imports have hr-enme totally 
unnecessary. The discovery of the 
new copper mines in Derbyshire 
and Wales about the year 1773, 
contriiniteil to the extension of the 
nunufartnre in thi.s copntry, and 
it is ealoclated that tlie annual 

v. lliie of the <>xp(irts of copper and 
hr.iss is nut les.s than 3,500,0007. 
and th.it the number of persons 
employed in the diU'en-nt branches 
amt stanes of these manufactures 
in ncit less than tiooo. One of the 
richi-st lodi'S of copper that has 
bei'ii seen for many years p.ist, has 
lately been discovcri-d in the 
neighhonrtiooit of I’.idslow in Corn- 

w. ill; it is a fine grey ore, three 
feet thick, ami worth Irotri fill/, to 
loo/, per f.ithom, and is only fiftei-n 
feet below the surface of the 
earth, white the lesels are such as 
to admit with e.ise an adit at forty 
fiithonis. Kocks of gri-y ore are to 
lie sc-c-n on the spot, of Isvo cwt. 
each, and wortli to/, per ton. 
Very i-xicnsi-.<• mines of copper 
h.ive l.iCely hec-n dis. overed in dif- 
f* rent p.ifts of Irelaiel, which bid 
fail- to lieeiniie a .-oiir.'e of great 
we.tltli to th-it country. In the 
county of Wicklow, there is an 
extent of country nearly ten mites 
in length, (reaching from the 
inountiiin in which gold lues tmeo 
foiitid, from N. W. to S. K.) in 
which distinct i eius of copper have 
tieen discoi erect. Copnc r ore of a 
very rieli c)uality has also licen dis- 
covi'recl in the county of Wexford. 
The liills of Alien, of Kills, and 
of Kittmorny, cantain several yala- 
able veins. 

Copper, both in its natiTO a»4 
combined states, likcwisu the' 6ret 
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and salhi of oHiet metals, may bp 
gratuitously viewed at all times in 
the great Saloon of the Briti^ 
Museum; where Hiey are arrangesd 
{ in glass cases, according to a ge- 
neric plan, thus Halts y Copper 
Salts of Siteer, Saits of IHme, Sge. 
4e. 4rr, The arrangement and 
maguificence of the whole, whilst 
thc-y do honour to the science ot 
tlie country, reflect great credit on 
tile judgment of the managers. 
Specimens of almost all these mi 
iierals, in a state of great perfec¬ 
tion, form also an important part 
of the Mineralogical and Geological 
coUec-.tioiis sold by Mr. Mawe, in 
the Strand, Loudon. Mr. Mawe is 
ill possession of a piece of pure 
native gold, partly combined with 
pieces of silcx. This specimen, 
which Iw found whilst travrliing in 
the Brazila, is much worn by 
roiling in a river, perhaps for maay 
ages. It contains now, as much 
pare gold as may be coined into M 
guini'os. 

Cupper exists in considerable 
abundance in nature; it is found 
native ; alloyed with other metals ; 
combin<>d witli sulphur; in the 
state of oxide; and in Uiat of salt. 
It is not uufrequeutly met with in 
the native state, sometimes crys¬ 
tallised in an arhnri-sceut form, 
and sciinetimes in more regular 
figurccs. Copper exists native, 
alloyt'd with gold and silver. The 
most ahniidant ores of copper are 
the sulphnrets, and of these there 
are a considerable variety, exhibit¬ 
ing v.vrious colours, and various 
forms of crystals, in the state of 
oxide it has been found in Peru of 
a greenish colour mixed with white 
sand. In the state of salt, copper 
is comhinect witli the sulphuric 
und carbonic acids, forming native 
sulphates and curlionntes of copper. 

In the wet way llrunswict or 
Friesland green is prep.-treil by 
pouring a saturated solution of 
muriate of ammonia over copper 
filiugs or shred.* in a close vessel, 
keeping the mixture in a warm 

f tlare, and adding more of the so- 
ution from time to time, till three 
parts of muriate and two of copper 
have been used. After stamdUig a 
few weeks, the pigment is to hp 
sepalated from the u&osidfMid cop- 
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pet, by \ra»bii>s tbrongb a »ic»re; 
and then it is to be well waffhed, 
and dried slowly in the shade, 
tl'his green is tibnost always adul* 
torated with (’(jruse. 

This metal combines very readily 
with gold, silver, and nn»rrnry. It 
tinites imperteetly iriin in 

tlie Way of fusion. Tin couiI>iiii*s 
■with copper, at a temperature 
much lower than is necessary to 
fuse the copper alone. du this is 
groundiHl the uudliod of tinning 
copper vessels. Kor this purpose, 
they are first scraped or scoured ; 
after tvhirh they are rubbed with 
Bitl atuiuouiac. I'hey are tlieii 
Ueat4>d, and sprinkled with pow¬ 
dered resin, which defends the 
clean surfj.<*e of tite copper from 
acf^uinng the slight film of oxide, 
that would prevent the udhesio?! 
of the tin to its surface. The 
melted tin is then pourt'd in, anti 
spread about. An extremely 
amaU quantity adheres to the rop- 
pCT, which may perhaps be sup¬ 
posed insufiit'icnt to prevent the 
noxious etteets of the copper as 
perft'ctly as might be wishc^d. 

^^’hen tin is lueUt d with <'opp»*r, 
it composes the coiupottiid tMll<<d 
bronze. In this metal the specific 
gravity ts alw*a>.s greater than 
would be di'dut'fd by computation 
from the quaiJlities and sp«»cifir 
gravities of its component pxirts. 
The nse of this hard, sotioroiix, 
and diirabh* composition, in the 
fabrication of cannon,bells, stiitue*^, 
and other articles, are well kiuiu ii. 
bronzes }ui<l beli'Te<*ra]s art' not 
visually uiude of ropTMr and tin 
only, but have other adiui vture.s, 
coitsiKting of lead, /me, ur arM nic, 
accortlmg to the iiiotnes <»r protit, 
or otlier imtuct njcut.i of the artist. 
But the atU‘Ution f)f the phitoso 
phvr is more particularly da erred 
to the mixture of copper iind i:ri, 
on account of its being the su)> 
atance of whic h the spi^cuUmis of 
rcjflcrting tele«ct>p«*s are riia<h*. 
Sec Sentui.i’M, 'llm umuents 
XBude cutting instruments of this 
alloy, A dagger aiiai>xed by Mr, 
Hielm consisted of copper, and 
m tin. 

Verdegris and other combhia- 
tkilHi of copper are very de- 
Kraative poisouii and wiU prove 
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I fatal if received into the stomai'h in 
I very rmiiiU quantities. They have a 
direct operation on tin* nerves and 
bniin, as well as an cfi'ectof prodiir- 
lug influinination iu tlui iutesUueti. 
Su^ar given in large quiuititie.s is 
the b4*st nntidoti*. 

COl'PKKAS. Tin* green salt 
sulphate of iron i.s mi named ; and 
also the hint* salt sulphate <»f cop¬ 
per is sometimes uUo called 
copp<‘ras. 

CDKAUS consist of nearly rqu il 
portions of cjirboiiatc of lime and 
auinial matter. 

t‘t)UK is the bark of a tree of 
the oak kind, vt'rv common in 
Spain and tlio other south<*ru parts 
ol Kurop4>- 

By th<* .action of tht* nitric acid it 
was fouud to )>o acidified. Stni 
Aciu (SrsKKicb 

roHK ih'OSSlL). See Asbvistos. 

t’OKl NBl'M. This nnneiMl 
may be subdivided, accorfhng to 
the form of its crystals, into octa- 
hf^dral, rhomboidul, and pri.^maiic: 
of the brut are aiitoiijahle, cey- 
laiiite, and spinel; of the second, 
salamstnne, nappHire, emery, and 
adnnmtitiue spar. Ihe priMiiatic 
corundum is als<» called chryso- 
beryl. 

CO*IT(l\. 71iiH ^egtt.vhle seb 
stance is Mitubte in strong ulkaiiin* 
lees. It h<i.M u strong utlniity }«fr 
ahnniiia, sev era! iiM-iaUic I'V ah's, 
and t.iniiin. Nitii-' acid, with luMf, 
clian,'* *• II ititcf oN.ihe aonl. 

f'HllVM. The od> parr of njilk, 
W'hic'h rt.*‘s Ihe Nujboc', nu\<nl 
with a little curd .*tul -»eruiii. Ih r. 
M’par i(« rt tiie cun part, bM injuM s 
Its daveor. 

iHUWt or TVUTAIi. bee 

T%n > V iM. Nile. 

i.'lUl il M> S 11 M. \ mineral so 
called iu J onour of Dr. r»'i'ht.Mi. 
ph)sii't.iii to tlie I'.inp r* r oi Ua • 
sta, an i uniu’nt nli'*(*^a1o^.l^l. It 
has a % elvet M.ick ' ol tir, ana i j y,.- 
talli/e.*. lu very acute sataU rhom* 
haiti:'. 

CHOC! S. 'Hie vellow nv -af 
fron ctdmncd ONith s of imn and 
coppi'T \v en* formerly called croeus 
iiturtiH and enu us veneri;*. 'I'hal of 
iron is still called i rocus snnply, by 
the w’orkers in imdal who um' il. 

0KO8S-STON K. Harmotume, 
or pyrtonidal zealitc. colour is 
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gre>mlt*whiiCr paiiting into »zuoke> 
luiitMfive, )>iit usu¬ 
ally cr>smlim‘d. rrimitivi* form, 
a doiiiilc four nideU pyranud, of 
uTid MP 3<>'. jtlurdor tbuu 
tiuor Hpur, but not ko bard as 
upaLito. hiiMly iratt^iblo* *Spc*cilk: 
lii'UMtv It fuHc.’S witU iutu- 

lurMCkiCo nnU pho7ipb»rc;»roiii;o, 

iiito tt I oioiirK'HS lf.i cousti- 

tuviit^ urn silit'.i, IG uiumiu.i, 18 
bar>l« -^, and la u.it«T. 

CKUION i:i.Kl liUaUA. Ch5- 
catiila bark conUuiu* tnuoilago and 
biller j.otu'ipb' M>4 part>, roMli 
liivH, MiUiTbt* luacter 7’1, vater *lo, 
u<M^d> r}bi'<‘}« IlOv-t ; ill parts. 

111<< .S1S» iho bony ruvoriiigs of 
rra!*.*» Jol-swr:., e/.;' >belU, and 
»uaii-'>bt*lU. Ky »at (>uillot, lOU 
y.tH' id lobster crnsc, eonsitit of 4i0 
< .(rbwnate oi iiiiu', 14 |jboM|.hat<* of 
liitie. uiid UO < at njaginoits matter. 
Jon r>l belt's e^;i sbidU, romiist of 
earbonato ot blue. 5.7 pitos- 
{duiti’ ui lin.i*. 4.7 auiiuall oiatter. 
Hones Ci.Maiii a UiTf^vr portion of 
pbospbalc id'liJUi'; siiellN f^euerally 
ha>4* less plio.-pbate of Unie. 

(lOtlld'lK cuiiaists, by Klap¬ 
roth. id aiuiuitm, soda, uud 
4d flnorie arid «uiU water. It is. 
thirebtii . a sodadJuato ot alumina. 
Nauijuebu’s aiialyMs of the Mune 
iiiJUi’ral f;i>es 47 aeid and Muter, 
^‘2 MHta. and 21 uluiiuna. 

I'K Vt>VlltMtl S. The frost-bearer 
or e.siiier (d etdd. aii idegant iti- 
stnitneut in\ented by Ur. VV cdbis- 
ton. to dt'inoiistratc the relatjoii 
betwei’ii «‘\upi^ratiiiu at biw teiupe- 
ratures, ainl tbe pveduclion of cidd. 

(’ n \ ST \hS AMI V n \ STA J.,- 
IdZ ll'lUN. When iluid Mibstances 
beeojiii' Sidid they fr«’<jMi’Utly a.'.- 
Mit:ie re^'ular polyUedr.U lornis, 
Mhieb ate ealb'd i‘r//.i/rf/.v. and the 
bodies wbidi do so are said to 
be HUMcptiblc ef erystalU/ation. 
Many tniuer.ils are to .nd v bich 
are thus urrani^t'd into ri'guUir 
lorsns. 

To enable the parlides of bodies 
to assume (biit regittlar turtu Mhieb 
rryHt4il*i €•^bibit, they must ba>e 
fn*ei]i*iii ol inotiou ; ami act oiUtiigly 
tin* hr*'! step is to »’onfer on it u 
Inpud or aeriform state, by sohi- 
tiou ill water. Wtien couiuion salt 
is dissolved iu water, the particles 
M'iU be too far asunder Ui caert 
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reciprocal attraetii'.n; in other 
words, they will more power¬ 
fully attracted by the water tbaii 
by each other. If we now get rid 
ol a portion of the water, by era 
poration, the saline particles will 
g^radually approach each other» 
and will aggregate according to 
e^ertain laws, prtnluciug a regular 
solid of a cubic form. It Uie pro* 
ee&s be slowly conducted the par¬ 
ticles unite with great regukuity, 
if burried Uie crysUtU are irregular 
and coiiiused. 

Tlu*rc* are certain bodies wKioh 
may be liquified by liemt, and dur¬ 
ing slow cooling may be made to 
crystaliise. This is the case with 
many of the metals, and with sul- 
pbur. home other substances, when 
he«itcd, readily assume the state of 
vapour, and during coudensatiou 
preseiic regular crystaliiue foniui, 
such as ioiUne, benzoic acid, eaxur 
phur, &.C. 

'I be hiirdness, brilluuicy, and 
transparency of crystals oUen de 
pend upon their containing wat(^« 
M Inch sonietuues eaists in them in 
largt* quantities. 

1 bus sulphate of soda, in the 
state of crxstals, contains more 
than half its weight, llus is caUed 
water of crybt4Uikzatioii* home 
.'talts part with it by a simple ex¬ 
posure to dry «ir, when they are 
suid to eiilort*sc«*; but there are 
other salts which deliquesce, or 
attract water from the atmo¬ 
sphere. 

CrvbtaUizatiou is acceleratc^d by 
introducing into the solution a nu- 
rh*us, or solid body, upon which 
the process begins, and mahufac- 
turers ofltn avail Uiemscdvcs of 
tills ctrcumstaiice. 

A strong saline solution excluded 
from till* air wiU frequt^ntly crys¬ 
tallize the instant that air is ad¬ 
mitted, a circumstance referred to 
atmospheric pressure. In other 
cases agitation produces the same 
etloct. The presence of light also 
inttueuces Uu* process of crystaUi- 
sHtion. llius lue crystals collected 
in camphor bottles lu druggists* win¬ 
dow's are always most copious upon 
the surface exposed to the light. 
Crystallized boou's affect one ietai 
ill preference to others. The ftuer 
spur of i^vrbyiOuro crysUUiwf W 
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!: 80 does ooimnon »»H, nitre 
_ tbe form of a six aulcu pritiin ■ 
%wd 8u)phaH of Duip(i<»<ta lO thst 
(tf • foar iddvd prism Tilt k furius 
«fc Itebte to 1 irj Pliior »p«r nod 
•Ut cryatMlisu aonu tiiiios in tlio 
WOtta uf ocbdit dra, iiid tht r« art so 
iMHUiy foltns ot larbonati of limi 
VMl it it dil^nlt to si Id t tiiat 
ympl) must cOnuuimly rii tiia 
i^llpinc do lisle iitinid tbosi 
WuMtiMU of foim to 111 tain tr iiis 
WHtfa ai*- of an invambli. pnmitm 
B< rpoiiu vuspi I ti tl 
exJstmce of a piimitiit nu 
wtta m an fnniuttire bodies htn 
iNiuy tntorod tins iiold ol inquiiy 
4 Phi not only ewnroboriiti d tb opt 
titona of Borganka, I iit tracdi with 
Adch suctoss the laws of irjstal 
Btationj imd pointed out tho tiiodi 
df traiiaitlon from prmubie to at 
Cttidary figures. 

Thos«> wUo are in the habit of 
tina and pahshing ei it tin gonw, 
ye loug Ilbowii that tin > only 
rd smooth surfuts wlnii liro 
I 111 Olio diriitioii, uid thil in 
> the fnittiue 11 iriigiil ir and 
«invou 

In splitting a six sided crtsfal of 
Wrraos spar, wt hiid tba* ol tbe 
: udges of the supc nor b ist tin < t 
snsat* ed «s only will >iild to 
Mow CUi tixti t lUU riui diatc 
tMtst tins dnwiun It wi 
■e this lidst Ltiuu in till II mil 
on tre oball at Kligth obt iiu 
' obtuse rhomboid. 

, In fioUowing the tmthod aboii 
nnwtibed. Many obtaintd six pri 
nt^e foltM .—I. riio I tibi p iral 
pedon, Ao. t I 111 tl tr ilu 
fi. The oetohi droll t 1 he 
angular prum 5 tin ihoni 
I WMksahedron it ibe dodi 
with triangular fates 

l^tn. 

I primitive forms, by fuitlier 
, may be redui < d to llin < 
elements t 1 In p ir il 
. 1 , or simplest solid, li iv 
siufacts parallel—two lud 
t. The triaugular, or »iin 
prism, bouudod by five sur 
. 1. Ibe tt trahe*drOD, or siiii 
pyramid, bouiidod by s four 
»ros, 

secondary forms are suppose d 
i^nriae Irom decri on nts of par 
tidgag placi on diflerent 



edges nnd angles ot the primlttee 
lot nts llius, a tube bnviui a ae¬ 
ries ul deeiiasing layers of labtc 
piititlt^s upon eaefa or its stt tnota 
w ill bt t ome a dodocsdledrmi it tho 
dfertnieiit bo upon tht ed|tSs, but 
an ot tutu droll, if Upon the dtagles , 
II d by irrt giil ir, mtennedlati, anil 
mixeef di ere meiits uti tnfintto va 
mty of viiondury forms would 
cnsni 

Hut in irjet illograpliy there 
in iipuiiniuis wiiii II liaiiy's 
tliiory but iraptrftitly explains. 
I liiiv, a siire of fliinr sp ir lor m 
St line obtained b> making two 
sum salt I and parilltl si i Isons, 
riiu) b< lilt Kit u tiito 11 utt rhinn 
IhuiIs, but thi SI art not the prinii 
till form of 111! spir, bfCiinsi by 
tht rimotal of a tttrihidroii from 
fu II t xtri niity of tin rhomboid an 
oiiolitdroll IS obtuiiid thus, aa 
Iht w h ill 111 1 SS of lluor may hi 
di\ idi <1 nitn t< trahi dra and o< tohe 
tin It btiomis I quistion whirh 
of till SI tl nus IS to bi I illi i pn 

iiiilii I 

ill ibtiili this imnni>rTnt) Dr 
\t oil iNioii Mt\ iiigi III 1 isl> pro 
post d l> 1 nsi tl r till inniitiie 
pirtiil s isspbiiis wliirli by mu 
tu il iltnitioii lull isMiiiiid that 
irr.tni,t iiii lit w Ini li brings tin m as 
lit ir ts possibU to I i< Il othi r 
\\ hi II a iiiinibi r ■ I sim lar balla 
111 pi I SSI 1 logttbii ill till hime 
pi lui, tins firm i|inlitirit Ui 
iigUs , Slid if bills, so plutid, 
w I rt 11 mt nil d togi thi r, tua after 
w irds I r iki ii is iiidtr tlie straight 
liiUHiii -hIiiiIi tiny w lull sipariia 
would fnm siiglis ot (lOO with each 
utbi r V Mill It ball plat id any 
when upon tins sir it im, tviiuld 
touili thru I r till low 11 bills, and 
till pi ml M I 11 bint, Ibi ir siirt ii i, 
would till II ineiiidi a rigidar te 
trilii droll A Hip iri of four balls, 
with a siiigli bdll a sting upou the 
iiiitri III I lib surf Id would form 
in uctihi droll, and upon applying 
two otbi r bulls at oupusiti sidi s of 
tins oitoUtdion, tile group will 
ri prist lit ttie aeiitii rUonibuid. 
Jlius tliu ditbeulty of the pnnutite 
form of flu ir, abure alludi d to, is 
duui away by assimung a sphtre 
as tht ultlm ite Inoli i uTa By ob¬ 
late and oblong sphtroids, other 
forms may bi obtained. 
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The subject of cryotallixation has 
more Uti'ly tnigagcd the utU'iition 
of Mr. J. K. J>.'iiuel, and lii.H rv- 
^(*ur('hl'H liavi* produced Home idU' 
^ui'ir ciiiihritiHtioiiH of Ur. V\ oUhH' 
ton’s li) potlii'si.H. if ati nioorphous 
]>i<*ce of alum be iunuTsed in 
vatt-r, and h-ft qui<*tly to diHHohe* 
ut the <’ud of tiircv wcoks we shsiii 
obKt'r^f that the mass will proKcnt 
thr lontiH ip( octob<‘dni, and MectiouH 
of oi'tohedra, an if curbed, or Ht^iiiip- 
ed upon its sui face. The appear- 
since is produ< ed Vkhou the attrac¬ 
tion of t)ie water for the mdid iw 
nearly couiUei balanced by its 
ntecbatiiral ts xtiin*. The cryntais 
produced by Ih-s Hperiea of dis?»i*c- 
linn are highly cunoiiH froni their 
iiiodilicatioii.H ami ndalivc* poHitimis, 
as the .*(ame (troiip pre{*entH the 
primitive form, as welt as its trim 
calioiiH and d(H'reiiit‘nt.H. Othei 
»altii vii'lit other fq'ures, and hy 
more rouipbcated chemical action^ 
an of actdH upmi carbonate of time, 
thir metals, OkC. anahipnis r«'siilt-4 
are obtained. In (bene eases, two 
circumstances are pariieularly re 
liiarbable, tin' crystals are dittVreiit, 
and tlii ir forms vary with Uie dif- 
fert nt faces of tht‘ jnt*inul moss. 
Ill one direeti n, we on.-ena*, oi to 
hedra, aud sections of octuhedra ; 
in another, paialti togi.uus of every 
dimcn.sion inodilit'd witli eerlain 
detiTiuinate im»‘rH»*ctitiuji. 

If 111 either of these positions 
we turn the iin<ss upon its axis, 
tin' same li^ures uill be peiveiveit 
at ever\ quadrant of a K-inlv ; and 
It we.suppose tbi* p'aueH'Oiiuiiued, 
tlie> Witt mutually intersect e.icti 
laher, and venous fzeometruai 
solids w it'l hr i'oi.structed. 

ll i> i V ideut, then, that no theory 
of « r> st.iil)/-<itmn can Im' aduntltai, 
which Is Hut touiidi'd opon Mich a 
disptisili'ai et ( on.'-titiieiit partn les, 
as nnis turne.di alt tlu"><' iiiodtlu'u 
tiouh nu-ie ab.stvactmu of nr 
tani iiidivlUu.ds. wilhoilt altering 
tile oii^inal rtlativt* positiuii oi 
those which rematii, and these 
conditions may in* fnthlUat by such 
un aiiaiigemeiit o| spherical pavti- 
clcH as wuiitd aiise from the rombi- 
iiatuiu of Mil iudethiite number of 
baits, endioMl with m dual attrac- 
: 11, , -U, i', ornetricat 
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and where bodies afford crystals 
dideriug from the octohedral series, 
all analogous explauation is fur' 
iiishcd by supposing their cousti' 
tueiit particles to consist of oblato 
spheroids, whose axis bear diftereut 
proportions to each other in diHer- 
out substances; lieuco we may 
also conclude, that the iuternal 
structure of all crystals, of the 
same bodv, is alike, however the 
exUTiial shape differ. 

{u compound bodies screral mu 2>- 
stances, simple as wcdl as com* 

I pound may replace otic atioUier 
without any change of form taking 
place, provided the other coustitu- 
«uit ptinciples remain the same, 
and in the* ssiuie proportions. 
1'liiis phosphorus and arsenic re¬ 
place out* unottu'r, so that phos* 
phates and arseiiiate.s of Uie same 
bsM* crystalinie iii exactly the 
same maiiiii-r, when they are at 
Uie same point of saturation, and 
roiil<iin the same iiumUer <if atoms 
of crystdli/atiou. Tae protoxides 
of iron, /me, cobalt, nickel, and 
maiigaiiest* ; and aij»o iiine and 
magnesia, replace one another mu¬ 
tually, provided always, that in the 
combiuatiuU'*, which arc examined, 
the utiiubcr of atoms of w'ater be 
Uie sainv. Aiumine. the deutoxide 
of iron, and also that of imuiga- 
ut*sc, may he subsUtuied for ouo 
jiimthei. The some happens to 
barytes, stroiitian, and \ur oxide 
ot U‘ad, and also to chhnitie and 
iodtiu', .•»(ilpliur and selenium* 
i'ht'se facts explain the contradic¬ 
tion of cUemiLal analysis, and Uu» 
g'onietrlciil miMsuremeuU ; for, 
bowi'vci* ngurousiy the analysis 
may have been made, ouc or moru 
eU‘ineiit> may vary. 

W hen salts of the some form aiw 
mixed together in the same liquid, 
and till * liquid is afterwariU evape^ 
rated, tht At* salts 4 rystallize toge¬ 
ther, fonning a purl of the same 
« rvstal ; and their rtdalivc prop r- 
tion i'i determined only by the re¬ 
lative quantity wiiicU the liquor 
luiN had to abandon at the moment 
of cryHtallir.atiou. 

Cl IIK i>RF. Its constituents 
are, .11 arsenic acid, 45.5 oxide of 
iron, tt oxide of copper, 4 sUtcn, 
and 10.5 wmUt, hy Chenerix* 
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CVPl^b* A eheUow eartbrn TO*' 
•«!, Munevbat rrwmbUnK > cvp, 
from VUub itdorlvvt lu stuue. It 
U miutL’ of pboi>pbatc of Unti', or 
tbe rcsidiu' of burutMl bonce rmti- 
mod into e mould, which sire# it 
ha lipirc. This tcimcI u ueod lu 
MWH'a wlmrctn Ibv precioua motel* 
axi! tuscd witli lead, which beemnee 
converuid into pliwa, uiid carrica 
the impure uUoy with it. bcc Akkiy. 

CUFELLATlllN. The rebiunB of 
gold by acorilieutioii with Iced upon 
the cupel, ii called eupeilatiou. 
See Aaa.tv, 


ULI^I},. The cpasuluin. wUM 
•I'pdratee .ffoui udU upuit tb<i au- 
diuuii of Avid, or otbor auhtteiKxi^ 

bee 

CTAX1TI5. o« S.YAN1TE. Die- 
theno of lieu}. It cuuaistil by 
KUprotb, of 43 eUica, U.3 alunp- 
ua, UAO IruUj and a trace of pol- 
aah. It uccura iu the sraiitto and 
mica alatc of priiaiiivu uiouutaiu*. 
It u cal and pitUahcd in ludia aa 
an iiilcriur aurt of ajippbirf*. 

C UG Eli, Tile compound 
biiNc of pruatdo iicid. See i‘ae»- 
ate Aeiti. 

CVMUPHANB of Ua><>. Tho 
Chryaoberyl, 



D 


DAMPR. Tbe (Mmoanently da** 
tlr fluid* wluRl) uxi- faUicatud in 
Biitin*, and un^ dui>trut;u> t> tv wif- 
nial Jilt:, art: i-Jllud damp* by Uu: 
Uituun* 'Hie chief dialiuctiou* 
luuiiu by the iniuent, are ehoak- 
duiup, vitiicb itxtiiifluiiiliea their 
uuidtua, Itvircra ulmut tiiw Irnttoni 
(tf the uiiue, and cunaul* lor the 
uuiht part uf carhoEiJc acid fa*; 
aud hru-damp, or bydiufett gaa, 
-Mhich oL-cupie*the rupenurnpace*, 
and doi'M freJit mi^chiel by eapJod- 
hif wiA;iieier it come* iu contact 
u'itb their liKhta. 

iiAiOlllii’Ei A kind of rod 
•Churl luu»d ui Siberia. 

DAI'IININ. 1'fac bitter princU 
pie of the plaid, ciillod daphne 
ulpina. 

IfATULITE. Tbtro are tvo 
•uria of datolitr, comiaon datoUle 
ui,d holroidal datoiite. *Hie coni* 
iiion datolitc la of a wbito colour 
of vatiuua ahadca, oi.cur« in larflc 
co-trae, and aiiuill granular couetc. 
thuiH, and ury*tallt»ul. It* ecu. 
vtitt-uaU, ncoordlufl to Kiaprotb, 
am aiJica Itmu as.h, huracic 

acid iM.O, water 4, with a uii- 
nute porlim* of inm and man- 
gantiae. 

UArt'l^* An alkali aup5MMd 
to b« hnmd lu the datura atranm- 

, .^CANTATION. Hio action of 
poiirtiig ufi' dae cloarar part of a 
..#uid by KWtly inciining ntt rtmei 


after the gvoMcr porta harr been 
auilbred t>i aubaide. 

flKCtlUTlOh • Itiu opcrutiuii of 
builiiif'. Tlti* (eno ialikt'wiav uaeil 
to denote tiu* fluid itUfdf whicU 
liu* lieeu made to takn up oertatii 
rulublo pHiuHplea liy binUitf, 
Tliu* wo auy a decot'tiuti o( tiio 
bark, nr other part* of vegetable*, 
of fliwh, &c. 

UKCOMt'U.'ilTlON la nva- nu- 
derabiod to iiiipiy the aeparntitMi 
of the cuiupuueiit part* nr pritkei* 
pie* of liodie* traui each other. 

'I'be di^eonipoaitiou of hodiea 
fortuA n very largo pari of chi^uu* 
cal MUence. It *i.-cin* prolaJih*, 
Irinu thi' operatiuuA w«t urn ac* 
i]uuiul<'d with, that it suhloin takoa 
plai'e hut in coiiaetpicuco of aouju 
roukbloutiuu or couipuaition baring 
heeu alftKrticd. It wouht bo ililb- 
cult tv point out uii iuMtauc,: of tbo 
aepariktiuii of aik-y of tJui priuci. 
pie* el iKidie* whik'h baa boon 
kd^tk'd. ikulckui in confoyneticv of 
iMuau uuw conitioatioa. Xh<- uuly 
exck'ption* aeotu to coiuirt iu 
cluait' aepkimtioiis wbich are luado 
by heat, und volte>0 olortwity. 
Sk'k' A M bv >11.*, U a*, SlKi *<*a. 
Oar*, MaLra, MiKUtaL WkTHas. 

UliCMKl'lTAl'lON U Che craek* 
ling aoiau which aonio aaita tuoku 
when BUdklcnly houtud. It ariaea 
from tho part* bciuc wuo^uaily 
eftpwided by tbe heni, and Uum>by 
hetug torn MHudiTr ia tbfl autuii 
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•tuaaae m gtaM !• lyrokeslra hot 
irotor being poared upon ft, or 
by belsg brtramt meur the fire. 

DEUQU£»CK. to become liqoid. 
Tbtt* eubrurbonatc of potau cx- 
pnited to the air attracts moisture, 
and becomes liquid, or deliqtieacea. 

DKLPHINIA, a new v^etaWe 
alkali, discovered in the Delphi- 
ninu staphysagria. 

Pure deiphmia is crystalline 
while wet, but becomes opaque 
on exposure to air. Its taste is 
bitter and acrid. When heated it 
melts; and on cooling becomes 
hard and brittle like resin. Water 
dissolves a very small portion of 
it. Alcohol and ether dissolve it 
very readily. The alcoholic solu¬ 
tion renders syrup of violets 
griH-ii, i.nd restores the blue tint 
of litmus reddened by an acid. It 
forma soluble neutral salts with 
acids. Alkalis precipitate the del- 

f tbinia in a white! gelatinous state, 
ike alumina, it forms neutral 
salts with the acids. 

llRLI<irK.SrP.NCE. Tbo spon¬ 
taneous assniuptioi. of the tittid 
state by certain s^iline substances, 
when left exposed to the air, in 
consequence of the water they 
attract from «t. 

UKPHI-KUMATIOV. Any me¬ 
thod by which bodies are deprived 
of water. 

WEPHLOtUSTICATED. A term 
of tlie old chemistry, implying 
deprived of phlogiston, or the in- 
flamniaMe priuriple, and nearly 
synonyinons with what is now 
ex pn’ssed liy <m ygrotilrti or lufrfi z- il. 

DKPHUMIISIU’ATKI) AIR. 
The same with oxvgen giis. 

IIKKHA SHIRK SPAR. A com¬ 
bination of c.'iU-areons earth witli 
a peculiar acid called the Kl.eenic, 
which see. 

11 ESIt't'ATJON, making dry. 
It is effV'i'ted in various ways. 
By the invention of Professor 
jUoslie, it may Im> very elegantly 
accomplislied with the air pump 
and sulphuric acid. 

IIESTRUTIVK DISTILLA- 
TKIN. When organized sulistan- 
res, or their products, are exposed 
to distillation, until tlie whole has 
aultured all that tlm furnace can 
effuctithe process is called destruc- 
ttve dietillaiioB. 
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DETONATION. ' Ah exptosiMk 

with great noise. 

DEVTOXIUE. A body contain, 
iue a double proporthm of oxygen. 

DEW is the moisture which is 
insensibly deposited upon the snr- 
fuce of the earth. Dunng the day, 
whilst the air is warm, a much lar¬ 
ger portion of vapour is held in 
sotutloii than can afterwards be 
retained, when the heat has dimi¬ 
nished. Accordingly after sunset, 
moisture will begin to iUl, and in 
proportion as the heat of the day 
IS greater than that at the night, 
will be the qi.entity of dew. 
Hence in Egypt, and other warm 
climates, where the days are very 
hot, and the nights comparatively 
cold, there falls much more abun* 
dont dew than in our climate. 
Also in our climate, in spring and 
autumn, there is much heavier 
dew than either daring the beat 
of summer or the cold of winter. 

The cause which we have al¬ 
ready stated, the difTercnee of 
temperature between the day and 
night, and consequently the difle- 
rence of the quantity of vaponr 
which will be kept suspended in 
the air, has been the only reason 
which some philosophers have 
given, to account for the phene- 
numon of dew. But there ia ano- 
ther cause, or perbi^ more strictly 
speaking, a modification of this 
cause, which has no small effect; 
and whii'h some philosophers have 
considered as the sole cause of 
dew, and that is the great cold of 
the surface of the grass, compared 
with tlie superincumbent air, and 
roiisequently the deposition of 
moisture from the air which comes 
in ronlart with it. As the mois¬ 
ture is withdrawn firom the stra¬ 
tum of air next the ground, other 
moisture will descend firom the 
next stratum, and thus the in¬ 
crease of dew will bo continued. 
The phenomenon of dew is acemrd- 
iugly very similar to the depoid- 
tion of moisture which we fre- 
qaently see coll<!ct<!d on the wallt 
of a rrowded place of wmahip. 
Both these causes have their dum 
in producing dew, but Hie last" is 
the more important, and iwgnirw 
particular explanation. 

The diSbrenee of t e mperatnen 

• 
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tita CTMS ^ gravtA 
•nd the air a few feet above it, ia 
felind by the thermometer to be 
▼ery considerable, as much as lOO, 
W* or 90°. The effect of the cold' 
ness of the ground is known to 
proceed from a oauise which is per 
nody fiuniliar to philoaopbers, 
^ radiation of heat. The heat 
is radiated or emittod from the 

r innd, Kod in a night when there 
a clear sky, there is no return 
of heat radiatim back again from 
dhe clouds. Accordingly, in such 
nights the ground will be most 
cooled, arid, consequently, ther*' 
will be a large deposition of dow 
from the air which comew in con¬ 
tact with it. 

If a body be exposed to the 
free aspect of a serene sky, cut- 
^g oil as much as possible from 
it every terrostriid cause o< 
warmth, alt the heat which 
radiates from it will be lost to it; 
and if whut it receites from the 
contact of die air and tlie sur. 
rounding bodies do not couipen- 
aute Uiis loss, its temperature 
ought to sink. This is, in fact, 
What was first shewn by l>r. 
Wells, by the applicatian of ther¬ 
mometers to the space inimedintcly 
abovc iMKties so exposed. It is 
oiidi-nt that the cleamrss of the 
sky is necessary, in order tliat 
the loss of radiating caloric miiv 


be produced ; for the clouds, like 
a,l other diaphoiious ImvIicN, mu.-.t, 
ac.'ordiiig to the eapcrimnits of 
lie l,arochc, stop ti.e caloric, which 
docs not llotv llirougi. u body which 
Is not scry w.irui, os wo have 
shewn iii our uni-■ i;n caloric. 
The best way of perfcT.nin j the 
exjierimeiit, is to place o tlicri.,o- 
liiehT at the focus of a cmxuite 
luetollic mirror, wh.oh is turned 
towards the sky. Th.- iiwtal radi¬ 
ating little heat of itself, dues not 
communicate much to the thermo- 
meter; and as it u a good n.tlec- 


tor it puts it ill rapid (»miiiuiiii:a- 
dim with n larger part of the 
space, and accelerates the cuol- 
iug. This plan was contrived by 
Or, Woliastoii. it is evident tliut 
the experiment must sucoeed better 
in cutio weather Ihiut if the air Ih- 
’"agitated, because^ iu the latter caso, 
the eontoet of this fluid, renewed 
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perpendicqiaylys onub repair, ip ik 
great measure, the toss which th* 
thermometer sustains. But ediat 
has already been said is audlcient 
to shew the numerons eensev 
qucnccs of the principle. 

Such is tlic rouse, as Mr. 
Welts has shewn, of the dew 
and of the white frost. Who* 
bodies exposed to the aspect of a 
clear sky, are cooled by this as¬ 
pect to a degree suMclontly low, 
below the temperature of the 
surrounding air, they produce 
upon (lieir aurfaeo a precipitation 
of water, which is the dew itself, 
and if their cooling be suAciontly 
powerful, or if they he sudkciently 
cut off from ail others, they frtwse 
this water. Tlie natives have also 
made ice in great abundance, iu 
Bengal, from time immemorial, 
when the temperature of the air 
has been above 32°. According 
to cliis theory, it is evident that 
the dew will he deposited with 
gre.iter dilfteuity upon bmltes of 
which tho rit.lintioii is te»s, as 
poli-sbed metals, or gravel walks, 
hecuuse then the air has greater 
adviuihigc in wariniiig them. 
Alsu they will be overed with 
dew inure rarely, whilst, on the 
other hand, it will he seen in 
ai.uudiiiire on glass, which is a 
v-ry radi.'itiiig sul,stance. It is 
ali.u I \ idem why the dew is not 
Been, except when tho sky ig 
serene, t.r the air it not agitated, 
lllAl.I.-VCili, is a species of 
schiiler spar. It is the verde di 
Cui'aieti diiru of which ring stones 
and siiull boxes are made, it is 
i.il'ed sm iragdite by Kaussurv. 
li is gr 1 • ;rreeii ind trailslueent. 

Ill V.do.S II. it appiMr* sfr>mm>, 
lh..l i-;u sub l.iUi'es su dissimilar 
..s char: III the purest dia- 

luoitd, shoiill be in every thing, 
hut i-xtcri.al appparatioo, precisely 
tin: same. Newton suspected 
this, and LaToisicr in 1772, pmved 
the c.i.iiliestii iiity nf tiie diamond, 
in the I’liii'isopiii.al Tr.uisartions 
for 17117. is related Mr. Kmitiison 
Iviiiiaiit's nro.:ess for proving the 
idv'Utity of the two substances, 
lie siiys; it will appear from 
the following experiments, that 
tho dianiond consists entiroly of 
charcoal, differing from tho usndl 
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lAit««fiM.<nbrta&««Mil9t>y Its mtgttntMttmtiu tnmm* tdhkt 
erjatalllMd tacax. Tttm the «!• tioB ircdl as fks ftsatf air, tka 
trinna mi^m* of tiie dianoifd, a Aiumtity at 0u> latter eotdd M 
•trai^r 4a(tM of heat U toquired uiat wa n—t b« aoaaratal; detail 
to inflame it, wken es;|pb*nd merely mined. 

la air, than dan easily be anitied To ebvlata. Ala laeoarsBieno^ 
in close rcMols, exebpt by means Ao flaed aif eras made to naita 
of a strung banAtg lens ; out triA with caleareoua earfli, by pOoriiql 
nitre its sombustion may ha eflTccfled Into the alhaUne solution a sdBicical 
in a medexato heat. To expose It quantity of a saturated solution H 
to Au ataUon of heated ttUrn free marble » mariao acid. Tho resset 
from axUanoous matters, a Abe of Utitleb eontained them being closed, 
jinM was procured. Which by was left undisUirbcd till Ae pro- 
harhig ono end closed, might sofvo elpttato had fallen to Ao botton^ 
Ao purpose of a ruAyt, a glass A« sointion having been previously 
tube betng adapAd A Ae open boated that it might subsida more 
pod for coUcctiUg the gas pro- perfeetly. The clear Uquor boAg 
duced. To be curtain thdt Ae wand, by means of lime-water, te 
gold vessel was purfertly closed, be quite free from fixed nir, was 
and Aat it did not contain Soy an- ooroniUy poured off from the eal- 
pcrccsivfd impurities which could oarooes precipitate. The vessel 
occasion the production of fixed usud on this occ.-ution was a giaas 
air, some nitre was hested in it globe, haring a tnbo annexed to 
till it had become olfcaliue, and ft, Aat the quantity of the liaud 
afterwards dissolved out by water ; afr might be more accurately mca- 
but Ac solution wus perfectly free sarod. After as much quichsilrcr 
from fixed air, as it did uot affi>ct had been poured into Ae glass 
the trausparuncy of llme-wat«!t. globe eontaining calcareous preci- 
When (he diamond was destroyed pitate as was nuctsssary to fill it, 
in the gold veuel by nitre, the tt was inverted in a vessel of Ao 
Bubsiancu which remained preci- same fluid, home laariue acid 
pi<ated lime frum lime-water, and bsAg Aim made to pass up iuto 
With acids aribrded nitrous and it, the flxed air was expelled from 
fixed air; and it appeared solely Ae calunreous oarA i and A this 
to consist of nitre partly decom- experiment, (a which ‘ii crs. of 
posed, and of aerated alkali. diamonds had heeu eniployed,) 

1.1 urdor to estliiiatc the quantity eocupiod Ae spacm of a little'uiora 
Of fixed air which might be ob- Aan lO.I oa. of water. The tem> 
hiiaud from a giien weight of dia- peraAre of Ae room when Ae air 
luunds, ‘H grs. of small diamonds was measured, was at and the 
Weru weighed with great accuracy, Intrometer stood at ahuut 
aud being put into the tube with ^ rn^es. 

oa. of nitre, were kept in a strong From another experiment made 
fed beat for about an hour and a in a similar niAner wiA one grain 
half. The beat being gradually and a half of diamonds, Ae air ob- 
Acreased, the nitre was in some rained occupied Ae space of 0.18 
degree rendered alkaline before os. of water, according to which 
Ute diamond b<‘gan to be inflamed, proportion, the bulk of Ae fixed 
by wbich means almost ail the air from X and ( gr. would have 
fixed air was re’iiined by Ae allcali been equal to 10.3 oa. 
of Ae nitre. The air which oamu The quantity of fixed air Ana 
over Was produced by the decom- produced by tbo diamond, fteea 
position ofthe iiitrc, and contaliuid not diftbr mneh from that which, 
so little flxed air os to occasion according to M. istvolsicr, miiAt 
only a very slight preclpiutioa be obtained from an equal weight 
from lime-water. Afu-r Ao tube of eharooul. 

had cooled, the alkaline matter In addition, Morvean burnt dia- 
eoutainud iu it was dissolved in metfids in oxygen gas, w mtfmaa 
water, and Ao u hole of the dia- of a lens; and obfiuned no pro- 
aonds wero ibitad A have been duet of combasthm, «»ve chfhonio 
destroyed. As uu acid would dis- acU gss. if« ^so coaTwrtod ioft 
1 U 3 S S 
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iron into «te«l, (Vivtbiiret of iron,) 
by cementinc it with the diamond. 
To effect thu, he aecured a dia¬ 
mond wiffi aome dlinRa of iron, in 
the centre of a piece of aoft imn, 
and putting in an Jron stopper. 
The whole properly 'Sncloaed m a 
crucible, oras eupoaed to the heat 
of a blast furnace, by which the 
diamond disappeai^ and the me¬ 
tal was fhsed, and oonrerted into 
a smaU mass or button of cast 
steel. 

The only poreeptihio dilbcence 
between diamond and eharcoal, 
(except titose of form, texture, and 
colour,) is, that the hitter contains 
a ainail potion of hydrogen: and 
the ^reat inflammabilit]r of <dkar- 
coal m compariami with diwnand, 
must be owing to its want of com¬ 


pactness. 

Fourcroy states that diamonds 
are asnally found in an oebreous 
yellow earth, under rocks of grit 
stone ; tiiey are likewise /ound de¬ 
tached in torrenta, which have 
carried them from their beds. They 
are seldom fonnd abore a certain 
sisc. The sorereigna of India re¬ 
serve the largest, in order that the 

8 rice of this article may not Ml. 

'iamonds have no brilliancy when 
dug ont of tile earth, Imt are co¬ 
vered with an earthy crust. 

When washed, they exhibit a 
sort of tihosphoric or vitreous sur¬ 
face, which tiHry preserve until 
|>olished. Mr. Mswe found several 
m the BraaBs of various siaes. 
Some of theao, el the aixe of 
fillM-rts, may be seen at his Hepo- 
sitory, in the Strand. Though 
rather opaque, they are of great 
use in the state of powder for 
polishing gems. 

The value of diamonds is esti¬ 
mated in carats, one of which, is 
equal to four graina, and tiie pHce 
of one diamond, compared with 
another of et^ual beau^, is os ttie 
aquarc of their rcspectivo weights. | 
Thus, suppose that the value of a ! 
out diamond nf one carat be £7., a 
of 

unanta wUi be x T . . £as. 
% »T • • . »» X T . . «». 

. 4^ Xh.. m. 

. a* X 7 . . ITS. 

are of a 
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bold good, and in an article of 
merchandise, the value of which 
mnst depmad upon the bnagina- 
tion, it can hardly be expected 
that any' fixed rule should be 
given. 

DIOE^TER. The digester is an 
instrument invented by Mr. Papin 
about the beginning of the last 
century. It is a strong vessid of 
copper or iron, with a cover adapt¬ 
ed to screw on with pieces of lelt 
or paper interposed. A valve with 
a small aperture is made in the 
cover, the stopper of which valve 
may ^ more or less loaded, either 
by actual weights, or by pressuro 
from an apparatus on the principle 
of the steo^ard. 

Tbc purpose of this vessel is to 
prevent the toss of heat by evapo¬ 
ration. The solvent power of 
water when heated in this vessel is 
greaily increased. 

Papin’s lUginter, wbidi the an¬ 
nexed cut reiiresents, was rnn- 
strueted on the principle of ine- 
r.bam)Ml pressure being nereasary 
to elevate fluids to higher tempe¬ 
ratures than thefar common boiling 
paints. 

' A U the boOer; B the lid, fas 
tolled down by four screws; C a 
! valve to allow the escape of a small 
portion of steam, to prevent the 
burstiug of the apparatua; D is a 
nuU-hed lever, on which a weight B 
hangs, to prevent the vahre from 
rtging bya slight exponsieu of the 
stoam. The weight is heavy, ac* 
cording to tlie strength and thick¬ 
ness <ff the iron, of whidh the di¬ 
gester is formed. The whole appa¬ 
ratus IS generally mode very attmig, 
to prevent accidents. 

. AniinaJ bones are dlssifored with 
|[reat facility. In these digesters, 
m order that the gelatine mm- 
tained in them, may be convertod 
into rich soups, dee. Fbr tUs pur 
pose, they have been much used 
in hotels, coffee-houses, and family 
ostablishments. The heat of the 
water contained in this apparatus, 
is so intenac as to molt lead. 

DIUBSTIUN. The slow acUML 
of a solvent upon any suhstanoe. 

- DIGESTIVE SALT. Muriate of 
pofoat. 

DIOFUUSfi. £iMTti4 oiD^ 
ore, 
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DIOMIDB. A cabspccics of Ob- Retorta ora, boweFor, generoBy 
liove edged eugitc. made of-glass, in order that 

UIPFEI/S animal oil is obtained operator may see bow the process 
from the igneous decomposition of is going on. This is absolutely 
animal oil in a retort. necessary in nice and delicate ex- 

PltiTILLATION.—Distillation is periments, as may be seen by tliii 
that process, by which the volatile mliowing one, whmh fully illnstrates 
partHUCs of boiling fluids are va- the mode of distUlation by the use 
porised, condensed, and collected of retorta and rectdvers. 
in aporoprlatc vessels. Procesn of DIstiUatkm, by meant 

General Obserratlont on OistUla- of the Vommon. Still. —Put into a 
tton .—It is performed by submitting moderately sized stiU, about a 
liquids to heat, in close metallic or pound of mint leaves (or any. 
glass vessels. Ibc -more volatile other herb, capable of tfordnm 
paiticles being in a state of vapour, an aromatic oil or essence,) with 
asecmd in the body of the still, or two gallons of water; and place 
lower vessel, in whicli the liquid it on a fire or fumaoe: lute on 
boils, and enter the head or rapi- the bead, and connect the worm 
tal. From thence the vapour with it. Now fill the rclrigoretory 
passes into a metallic tube, called with water; place a reciptent 
the worm, or condensing tube, vtrssel under the worm; see that 
whieh is cooled externally, by the fire burns well, «nd that the 
means of water contained in a large whole apparatus is in proper 
tub or wooden vessel, termed the order. In about half an hour, 
refrigeratory. The vapour is thus the distdiatimi will commence, 
condensed, (or reduced to a liquid and the mint-water will triexlo 
state,; by parting with its heat through tlie worm into the re- 
through the metal to the surround- reiver, in a stream, which should 
ing cold water, and descends never exceed the size of a thread, 
through the worm into iitiy con- and it will be in'tter not to ur» 
veiiieiit v«"ssel placed below. This the process, when conducted m 
latter part of the apparatus is this small way, beyond the degree 
named the ri-ceiver. The eiigrav- at which the liquid drops in the 
ing represents the apparatus by most rapid manner; when it comes 
which the process of distillation is over more rapidly, there U danger 
iisuiilly c'lrried on. of the fluid in Ui« still boiling ocer. 

Fur'many chemical purposes. If this accident should happen, 
retorts and receivers art- used in (its m-eurrence may be known by 
distiilatioii. The <-iigra>iiigs repre- the liquid passing warm into the 
sents this iipparariis in a disjointed receiver, tliough (be water in the 
state, tliut its parts may he pro- refrigeratory is cold,) the heat at 
perly uud<-rstoud. tlie turiiace should be lessened, 

A is the retert, having an aper- and the liquid which has boiled 
ture, colhul the tuyere, by which over should be set aside, and not 
liquids may Ih> supplied without mingled with that which has been 
taking the parts of the apparatus properly distilled, as it would 
asunder; B is a tube, into which spoil it, and prevent it from being 
the beak ot' the retort is to be in- preserved, by betmmtng mouldy, 
serted, and w hich communicates When the stream ceases to exhale 
with the receiver C. The appa- the amell of mint, the distillatioa 
ratus is to be joined together when is to be discontinued, as all the vola- 
in use. tile particles of the leaves have 

Ketorts are sometimes made of already come over, 
earth to resist the intense heat of In this way, essential oils, snch 
fires. In the distillation of carlm- as pepper-mint, rue. clovtui, ciiuaa- 
retted hydrogen gaa, from coals, for mcm, anUe, turpentine, jun^r, 
the Illuminatinn of streets and and otto of roses, are distilled vtata 
lioii<H'.8, cast-iron retorts are used, herbs submitted to a strong .heat 
loiaden retorts, as will be seen in with water. These oils ore called 
a future page, are required for the esaemtial, or volatUe, to distingidsli 
dlstiBatiou at Ammo aoid. then Jrom mch m will set Hm 
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dUtUtetinn thMe 

which do -net, ^cuch m linseed, 
almond, castor, oihe, and all ani¬ 
mal oUs,) am deuommuted Used. 

Hy dUlillatioi^ all tjnntm and 
esacntial oils are obtaiiiim. Of the 
fortnet-, brandy is distilled from 
wine i rtim from a fermented solu¬ 
tion of stiyar, or the jaice of tiiu 
augaraanie; wkishey from a fer¬ 
mented liquor, made from potatoes, 
rye, ests, or barley ; anack, (an 
Asiatic spirit.) fmm rice, wbit-ii 
has nudergenv lenuei-taliou simi¬ 
lar to the above ; and cbili, nhicli 
Is made in Amer'ca and Africa, 
ftvm a certain fruit. Tbo Arabs 
distii a spirit, which they call 
knniatas, fraiu mare’s milk, which 
ka» wnderguae fenueiitatiau. Al¬ 
cohol is the spintuoaa ingredient 
in ati these disciUed produeb,. 
Vhtt purest alcohol contaius no 
Water.; its speciAc gravity being 
MU. To obtain pure alcohol, the 
apurit from niuch it is dutiUed, 
most be mixed witli dry munale 
of lime, which, from its aliiuity 
for water, holds possession of it, 
whilst the spirit asrouds. The 
aloidiul cannot be deemed pure, 
until tho muriate of Hme is left 
dry m the stiii or retort. 

Compound liquors, or cordials, 
such as gill, hollands, he. he. are 
distrUed from fermented liqaors 
cumhiiiod with oil of turpennne, 
jnniptT-beiTier. he. 

If the eater ease in which the still 
is txed, be piaici.d on the Are, (as 
the still itsell is in the usual mode 
of distilling,) it Is evelemt, that the 
matter in the still never be 
heated to a higher degree than 
SIXd, the greafesi beat of the sur- 
rOBiHling water. But, in itiu im¬ 
proved apparatus, disiillatiou is 
eSilcUai at a still lowi-r tempera- 
tnre, (generally about 13t°,i be- 
canse the pressure iif thu stiiio- 
sphsore is removed from tlie sur- 
foco of the liquid in the still hy 
the nir-pump; and, of cours<-, 
irom the regular appiicaitioD of so 
low a degreo of heat, an agreeable 
darour is secured to the distilled : 
^adduct. 

By tim great xaductiop in tho 
appheattow of boat, an important j 
MUM of find is nAeta4 ; and the 
fMMWr fcam haUic m» 

IM 


to Bm action of vialMiitaoi mill 
be far more durable. A Iom quan¬ 
tity of cold water, fm cimdonaing 
tho yapeur in tho oondonsing- 
vessel and tooriyer, M requIriM 
than in common distillation: this, 
in many caues. will he fkund 
a material ronvantcnCG, parti- 
culariy in some of tho West India 

i»lttnfli»s 

Vrom the distillatHin heihg con¬ 
fined throughout the operation, to 
close Tcasris, the oornmnn loss by 
evaporation at the wonn'a end, is 
ill this apparatus avoided, and on 
iiicreiiso of produce ia obtainod. 
rtte prudiiee uf tho impoavod 
raparatua has been submitted to 
tliu Btdgmeut of exocrioaerd ptor- 
sons, und most highly approved of. 
'rke apparatus itself may be soon 
at work nt Mr. YrUton’s maoufhe- 
tory. No. Og, Whitcohapol, 1am- 
tloB. 

Jt waa at one tun<> anpposed, 
that frush water migivt be obtamed 
at sea by distiUaUou ; Ihia pfaui, 
however, did nut succeed, as the 
water still retnioed ao unpleasant 
taste. Perhaps, if less beat were 
applied, on the principle of the 
toregoiug improvement; and if 
the duiiiUod watiur were after¬ 
wards uxposed for some timo to 
the air, this very Uvsirablo ulgect 
might be attained. 

lllSTH£NB the siune as cya- 
nite. 

UOt’i MASTIC AUT. Tho art of 
assaying. 

UtfiAf.MlTU. Iliere are tevoral 
kinds. White dolomite coutaius 
nt.i carbonate of magnesia, gt.iU) 
carlamate uf time, O.XA oxide of 
iMiuiguuese, tt.b oxide uf iron. It 
ia tound in beds in tiie iaiaud of 
Iona. A la-autiful variety, fiiund 
in the island of Teuedos, was used 
by tlu! ancient sculptors. It con¬ 
sists of hue granular concretions. 
The brown dolomite ia ttui nmgno- 
siim limestone of Tennant. There 
is a columnar dolomite of a pde 
greyish white. Compset dolamite 
IS of a snow-white colour, bee 
MauNssitn LtHxsTuhx. 

BKACU MliXIUAIDS, a name 

fpr ciUtMuctJo 

BBABUK’S BLflOU. Is n re. 
•in hgnnghtfrem the East Indies, 
the prndiigt 9f lb* ptMocMjptW. 
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4n»9t aMuacM draco. It 

tm mt *> dkrk vod colour, aud im- 
pans • 'Am rod ataiu to marblo. 
It d ia oa t»« iii iu ail* and alcohol. I 
It ooMatau a portion of the ben* 
aoic acid. 

DRAWING 8LATR. See 

Bt-aca. CMtas. 

OUGTIL.ITV. Tlwt property or 
texturo of bodice, which nmders 
it pnetadabte to draw them out in 
leosih, tthile their thichneo* ia 
diawiietmd 'without any actnitl 
fracturo af their parte, 'lliie term 
i* aluwat eaelueirdy applied to 
metal*. 

Moat aotliore confound the . 
word* malleability, lamiuabiKty, j 
and dnetility togctiier, and ueo ; 
them in a loose! inoiacriniinate I 
'way j but tiioy arc riry diti'ereiit. j 
Malleability U tlie property of a 
body which enlarice* one or two 
of It* three dinieiieions, by n blow 
or prooture very eudueniy appUed. 
iaminability belan|is to bndiea 
eatenoiblc in dimeiituen by a gra- 
duaiUv applied preMiurr. And 
ductility u properly to be attri¬ 
buted to such bodiea w ran be 
rendered longer and thinner by 
drewiiig them through a hole of 
lee* area than the transverse sec¬ 
tion of tlie body a<i Orawn- 

I) \ i h G. 'ibc art of dying 
roiixi.'it* ill iixing upon rlotiw of 
various kinds any colour wliicb 
may be rei{uired, in such a m-.ii- 
uer as tluit tuey sli.ill not Im- easily 
altered by tliose iigents to which 
the cloth will most probably be 
tea posed. 

As Qiero can be no canse by 
which any colouring mstti-r can 
adhere to suy < lotli, except an 
attraction sulwistiiig Iwtueen the 
two auhstiiuces, it must lollow, 
Giat there will Ik- few tinging 
matters capable of iii-n-lihly or 
strongly attaching tlieuisehes by 
ainiple nppiiration. 

Dyiug u tlierefore a chemical 
art. 

I'be moat remarkable general 
hurt In the art of dying, consist* 
in tho different degrees of facilitv. 
With which aiiinwl and vegetable 
aubstance* attract and retain co¬ 
louring BMttrr, or rather the do* 
pee of iaciUty 'with which the 
■fnrftnd* h*eaw tingo Mwm udMi 
IW 


any intaaded eolonr. Thd chte 
roateriala of etulf to be dyed ten 
rroot, aUk, cotton and linen, o: 
which thn fbrmcr two are mor« 
easily dyod than the hitter. HiU 
ho* iMKm uauaUy attributed tc 
thoir greater attractom to toe 
tinrag matter. 

Wool ia naturally ao much dia- 
poaed to combnui with eolimriag 
matter, that it roquirc* but little 
preparatian for toe immediate pro- 
oeaaea of dying i nothing more 
beiug required th-in to cleanao it, 
by acouring, from a fatty aniH 
atanee, cailud tin* yolk, wMeh is 
contained in the lleeoe. For tfai* 
purpoae an alkaiine liquor ia wa- 
ceaaary ; but as alkalia iitfmb the 
texture of the wool, a veaw wea k: 
solution may be used. For «* more 
alkali were present than is auM- 
oiuut to convert the yolk into aonj^ 
it woald attack the wool itaelb 
Futrid urine ia tlierefore gcneralty 
used, as being eheap, and contaia. 
iog a x'olalile alkali, which, unit¬ 
ing with the grcaae, renders it 
sonible in water. 

Silk, when tM.en from the op- 
coon, is corcrod 'with a kind at 
varnish, which, berauso at does 
not easily -yield either to water or 
alcohol, is usually said to be aotu- 
ble in neither. It is thereface 
usual to boil tlio silk wich aaalkali, 
to disengage this matter. Much 
cur- is lu-ce-Hsary in this operatum, 
hecHuae tbe silk itself ia easily 
corroded or discoloured. Fbae 
soap is ronimoiily used, but mwau 
this is said to be dctrhnratal; oad 
tiiu white China silk, which is siq^ 
posed to In: prepared wiUMM 
soup, has a lustre superior to that 
of hurope. bilk loses about one- 
fourth ol its weight by being di^ 
prned of its varnish. See Bkxxcii. 
i.xo. 

The intention of too preriotw 
preparations seems to be of two 
kinds. Ibe first to render ike 
Stull’ or material to be 'dyed as 
clear as possible, in order toat 
tbe aqueous duid to be arfterWatd 
ap^ied, may be imbtoed, and it* 
contents adhere to the i wbwdn 
Internal surfhees. Tbe aocond m 
toat toe atuf may b« r e u d ewa d 
whiter and more eapSdilb of ibiMb- 
tog too Hgto, and i ligigniiiBllj 
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enabling the colouring mntter to 
exhibit .more InrUliant tinta. 

Some' of the preparationa, ho'w- 
erer, ttongh oanaldered merely aa 
preparntirct do really conatitate 
part of riie dying proceaaes tbem- 
selvea. In many inatancea a ma¬ 
terial ia applied to the atnflT, to 
arhich it adherea ; and when ano¬ 
ther suitable material ia applied, 
tilie Tcsnlt is some colour d<wred. 
Thua we might dye a piece of 
cotton black, by immersing it in 
ink; but the colour would be nei¬ 
ther good nor durable, Imrauae 
the particlca of precipitated mat¬ 
ter, formed of the oxide of iron 
and acid of galia, arc already ron- 
creted in maasea too groaa either 
to entf^ the cotton, or to adhere 
to U Wim any considerable degree 
of strength. But if the cotton be 
soaked in an infusion of galls, 
riien dried, and afterward im¬ 
mersed in a solution of sulphate 
of iron (or other ferruginous salt,) 
the acid of galls being every wbiire 
dilTused throngh tlie body of the 
cotton, will receive the particles 
oLoside of iron, at the. very in- 
stont of their transition from the 
duid, or dissolved to the precipi¬ 
tated or solid state; by which 
means a perfect covering of tlie 
black inky matter will U.! applied 
in close contact with the surfare 
ot the most minute fibres of the 
cotton. This dye will therefore 
not only be more iutiuse, but 
likewise more adherent and du¬ 
rable. 

Tbo French dyers, and after 
them the KugUsh, have given ttie 
name of moritant to those substan¬ 
ces which arc previously applied 
to piece goods, in order that they 
may afterward take a re<iuir«d 
tinge or dye. 

It is evident, that if the mor¬ 
dant be universally applied over 
the whole of a piece of goods, and 
this be afterward immersed in the 
dye* it will receive a tinge over 
an its sprface ; but if it be applied 
only in parts, the dye win strike 
in those parts only. The former 
process constitutes the art of dy¬ 
ing, properly so called; and the 
latter, Aub art of printing wonllcus, 
ootens. .dr linena, called calico- 


In the art of printing piece 
goods, toe mordant is nsuaup mim¬ 
ed with gnm or starch, andappl^ 
by moans of blocks or woodon 
engravings in rcUof, or from cop¬ 
per plates, and the cedonrs ase 
bron^t out 1m immenion in ves- 
sets filled witii suitable compoai- 
tions. Dyers call toe latter duid 
toe bath. The art of printing 
aflhrds many processes, in which 
toe clTect of mordants, boto sinmle 
and compound, is exhildtcri. Th* 
following is taken from BertooOet. 

. The mordant employed for 
linens, intended to receive di^ 
ferent sliades of red, is prepared 
by dissolving in eight pounds at 
hot water, three pounds of tJuas, 
and one pound of acetate of lead, 
to which two ounces of potash, 
and afterwards two ounces of 
powdered chalk, are added. 

In this mixture the sulphuric 
acid combines with the lead of toe 
acetate, and falls down, because 
insoluble, while the argillaceous 
earth of the alum unites with the 
acetic acid disengaged from tbo 
acetate of lead. The mordant 
therefore consists of an argU- 
laccoiu_ hectic salt, nt.d toe small 
quantitios of alkali and chalk servo 
t‘i neutralise any disengagiHt acid, 
which might bo contained in toe 
liquid. 

Several advantages are obtained 
by thus ch-'inging the arid of the 
.alum. First, the argillaceiius earth 
is more easily disengaged (rum the 
acetic acid, in the subsequent pro¬ 
cesses, Ulan it would have been 
from the sulphuric. Secondly, this 
Weak acid docs less harm when it 
comes to be disengaged by depriv¬ 
ing it of its earth. And thirdly, 
the acelat(< of alumina not being 
crystallizuble like tbo sulphate, 
does nut separate, or curdle by 
dry ing, on the face of the blocks 
for printiug, when it is mixed with 
gum or starch. 

When too design lias been im¬ 
pressed by tran^etriug toe mor¬ 
dant from tlio face of top wooden 
blocks to tin' cloth, it is token put 
into a bath of madder, with proper 
attention, that the whole shaU he 
equally exposed to this fluid. Here 
the piece becomes of a red colour, 
but. deeper .ia tbpse plaeea vbara 
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.|be WM applied. For 

Mind dr ne argillaceous eartli had 
Ur<om ’ quitted the acetic acid, to 
coMibiu'd lefth the cloth ; and this 
•orves as an intermedium to fix the 
colouring mattor of the madder, in 
the same mani)er as the acid at 
galls, in the former iiiftance, fixed 
aie particles of oxide of iron. 
With the piece in this state, the 
cnUco-priuter has only therefore 
to arail himself of the difference 
between a fixed and a fugitirc 
c<dour. He therefore boils the piece 
a^fh bran, and spreads it on tho 
grass. The fecula of tho hr.in takes 
up part of the colour, and tho 
action of the sun and air renders 
more of it combiuable with the 
same snbstancr. 

In other cases, the cloctirc at¬ 
traction of the stniT to be dyed has 
a more marked agency. A very 
common mordant for woollens is 
made by dissolving alum and tartar 
together; neither of which is de¬ 
composed, but may be recovered 
by crystallisation upon evaporating 
the liquor. Wool is found to be 
capable of decomposing a soluUou 
of alum, and combining with its 
earth; but it seems as if the pre¬ 
sence of disengaged sulphuric acid 
served to injure the wool, which is 
rendered harsh by this method of 
treatment, tliough cottons and 
linens are not, which have less 
attraction for the earth. Wool also 
decomposes the alum, in a mixtun- 
of alum and tartar ; hut in Uiis case 
there ran be no diseiigagonicnt of 
anlphuric acid, as it is immediaU-ly 
neutralixcd by tho alkali of the 
tartar. 

MctaTiic oxides hare so great an 
attraction for many colounng sub¬ 
stances, that they quit the acids in 
which wey were dissolved, and are 
precipitated in couibiiiation with 
them. These oxides arc also found 
by experiiueiit to Iks atrongly 
disposed to combine with animal 
sulMtanccs ; whence in many in¬ 
stance! they serve as mordauts, 
or the medliun of union between 
the colouring particles and animal 
•ediea. 

llie colonn which tiic compennda 
of metallic oxide! and colouring 
partieles iMsaiiie, Hien, are the ' 
Pfoduct of the colour peculiar to I 
80 | 


the colon^g partidea, and eftet 
peenliar to we metaltio oxide. 

D^ES. That the sorfium of 
the eartii has been firactuxed since 
ito consolidation is proved by tte 
dislocations whidi rocks and strata 
in many situations present. It is 
further proved by the cxistemje 
of vorth^ scams interscctiag thenu 
and filled with nuueral matter oc 
a different kind. .Wnben the sub¬ 
stance found in' these vertical 
scams is stone or earth, and they 
are of conaiderablc thickness, they 
are called dfkcs ot faults. 'When 
filled with metallic ores, they ate 
genially called vtlns. UyliM or 
faults arc frequently fiifett. with 
basalt: in the northern cffhntiea 
they arc coUod whin-dykes, whin- 
stone being the provincial name 
for basaltic rocks. In the cod 
districts of Vorkshirc, Derbyshire, 
and Staffordshire, the substance 
which fills dykes is commonly in¬ 
durated clay. Ill primary and 
transition rucks, almost every kind 
of stone belonging to each class 
occasionally occurs, intersecting 
other rocks, and forming veins or 
dykes. The thickne.ss of dykes 
varies from a few inches to twenty 
or thirty feet, and in some in¬ 
stances they exceed 300 feet. 
The extent to which they stretch' 
across a country has seldom been 
explored, except in eoal districts, 
where a knowledge of them is im¬ 
portant, on aeeount of the disloca¬ 
tion of the strata wiiich they oc¬ 
casion. 

In Cornwall, veins or dykes of 
granite shoot from the granite 
rocks into the inciinibent killas or . 
gray wacke. Granite veins have 
also been observed lising up into 
slate rocks- in Scotland, and jen 
various parks of Knrope. Thta 
cirrurastanre appears strongly iA 
favour of the nypoth<>sia of Dr. 
Hutton, that the mineral substanco 
in dykes was formed from the 
melted matter of the subjacent roekil 
forced through the upper recks and 
strata in a melted atate. 

Tile close union frequently ob- 
aerred between thq sides of ttm 
hardest rocks and the substance of 
the dyke, and fim circtnostaneli. 
•r basaltic dykea charring b«d#i 
of coal near which they fiss, mtq 
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kljto foronrabte to thla opinloti. 

^ ’he niiaeral tUbatancc it dykea is 
rcqunntty liarder than toe rocks 
whirb they intersect, and re- 
tnaius after they arc decomposed, 
forming; inimensu walls of stone: 
Such <^rt; met with on the western 
cc%tt of Srotlond, wliere tbo vio- 
Ivnco of the Atlantic Ocean itas 
torn nway tltn surrounding rock. 

When dykes are of coasidcraMc 
thickness, it is obsem'd that the 
mineral substances of which they 
are coioponod vary in hardness, 
souietitues the eenrrsl parts and 
sometimes the sides being harder 
or softer than the other, and arc 
di'ided by vertical seams or part¬ 
ings. Columnar basaltic rucks are 
aooietimes intersected by dykes of 
basalt; and it is remarked that 
the ba^t in these dykes has also 
A colnmnar structure, being roui- 

E osed of prisms, which are laid 
orizOatally, or in a contrary di¬ 
rection to toe position of the ! 
columns in the range. Those who I 
suppose that basalttc rooks had an 
igneous origin, consider this cir- 
cniastance us favourable to the . 
hypoUiesis. The melted h.asalt j 
igected into the dyke would first j 
begin to coot and crystallise where 
it was in contact with the roCk on 
each side of it: hence the dimi¬ 
nution of teny>erature, acting 


laterally, hu gitoa to (h«M prloeu 
«n honsontol position. On too 
contrarv, the columns in toe raago 
were formed by a diminvtioa vt 
temperatore, eoiamcneltig in n 
vertical direction, wtiich must liar# 
been the cose, wisethor (liey wero 
Ibrmed on l.iiid or under tho 
ocean. 

If dykes have been formed by 
toe o-tpanslve force of suMer. 
ranean heal breaking toe snrfacu, 
and forcing melted matter Into 
the fissure, we may eapect to find 
rocks and strata miirii tom and 
dislociilod in tliclr vicinity; and 
such U generally tho cnae. Alan 
where a tnoniitniii rock rises 
iioruptly, amt the beds or atmta 
arc thrown iuto opposite direc< 
tions, we may presume the caist. 
cnee of a dyke or fault, wiiicli bag 
produced the irregularity We ob¬ 
serve. -More frequently, however, 
s series of fissures or fanlts, of 
Bceater or less magnitude, may bo 
round near the declivities of very 
abrupt moiintuins : thus, on too 
western side of the mountainous 
rang<! wliicli separates Tmrkshtni 
from I,:incasldrc and Cheshire, the 
ground near the dth.-llviries of theso 
mountains is so much broken by a 
succession of faults, that it ren¬ 
ders mining operations oxr««d- 
ingly uncertain and ililficult. 


BAOLE STONE. A cUy Iron¬ 
stone. 

EARTHS. The stony or pulve¬ 
rulent masses, which are the chief 
component parts of the mountains, 
valleys, and plains of our globe, are 
found to coDStst of a few aubtauces 
called earths. These are barytes, 
strontites, lime, silica, magnesia, 
alinnina or clsy, giucins, sirconia. 
yttris, snd thorina. It is not easy to 
point out what are the qualiUcs, 
which belong to aU these bodies, 
which do n^, soma of them, also 
boingg to some one or other of the 
remainiugaabstaaces im nature; yet 
there aru. properMos of which too 
oarthb Wossess such a numixW as to , 
make them a class snlficivnuy dis- j 
tinct for ordinary purposes, to make I 
•Mi 
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the word earths, a convenient tern 
of arrangerocut. 

They are inrombnstible; but very 
I’ttle soluble in water or alcohol; 
have little or no taste; snocifte gra¬ 
vity less than most of the metals; 
when pure they assume the form of 
a white powd«*T; Infusible, capablv 
of combining with the acids, insipid 
to the taste, disposed to unite with 
the alkalis, sulphur or phosphorus, 
and each other, cither by fusion or 
solution in water. 

Between tho geids, alkalis, gase¬ 
ous and combustible substances, 
it is easy to distinguish the earths, 
and ftwm the metals they arc dis¬ 
tinguished by their want of lustra, 
Bud of malleability. 

This is, however, true of too 
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•Mtltf ( only when they are in the 
aaaMt .otHk* a« preaented to ns 
by nMOro. (of tae skill of modem 
chemisiry us been able to decom- 
of tbi'SO bodies, and to 
drove that they are metaUie oxides, 
•r oxyi^n united to a certain base. 
Thus luue has'been found to con¬ 
sist of oxygen <wd a metal called 
calcium, barytes to consist of oxy¬ 
gen and a rootal called barium; 
etreutiles to eonsist of oxygen and 
a metal called strontium. 'I'bc me¬ 
tallic gnalities of these bodies have 
however, only an evanescent exist¬ 
ence, for if they have access to U<e 
oxygen of the air, or still more to 
the oxygen in water, they quickly 
absorb it, and rcassoine their earthy 
appearaiicu. Ilie class of e.trtbs 
therefore, will always b« of imjior- 
tant coaeiderat.on with mankln.l. 
It is not unlikely that hereafter, 
the odii-r earths may be deroiu- 
posed, and found to be oxides in 
lite manner. VVi: are also far from 
being certain, that hiiie, b.irytes, 
and stroulites have been reduced to 
thttir most simple and elementary 
particles: for, tnweier aouderfii] 
the progress lately made, and 
however mu!'h it may appear to I.e 
beyond the pnwe.' of si lence to go 
farther ut pres<-<it, f.iture chemists 
may hereafter ina'se nea disco¬ 
veries, anil It may peritap.s be found, 
that Dieelement.ir> partieles wUieii 
COiiipose m.iiiy of tlie eaDlis, and 
perhaps aSo of the iiiel .Is, are the 
same; ainl this is Co- more probable, 
if we II .i.'on fnen isiiahe^v, aud 
keep ill mind what a variety of ho- 
dii-s are co.oposed of the simple 
Kill, Staines oi oxvgeii, liytlrogin, 
iiuilearhuii. I’u.-iarlli rpar*'..'ulars 
r. spiHttiog the I .ii t'i>, we r- fer to 
the diif. rent articles respecting 
e.ic.h de-tin-t earth. 

K-ift rilyl AKKS. Tli.at ares to 
n very {rreaC extent, and ptvidnced 
by various causes, exist at diiTereiit 
depths In-neiitU She surfu'e of tlie 
earth, most he evident: and reci’ut 
experiiniuts have shown, that, 
where the Kuhctai.ces in which 
such ftres occur, lie at a ennsider'- 
abltt duptii, aud are surmounted 
by a very d«ep and heavy siiperin- 
mimhottt pressure, more cspecbilly 
when they ooutom large portions 
of tedsstic gsses, the etibets of such i 
SN 


ftres wdU be much greateT, an# 
more diversified, thsn where these 
circamstauees are absent. 

Among the most powerful and 
oxtraorolnary of these effects cairtit- 
qoakes are to be reckoned. They 
aro unquestionably the most dreaq 
ful of the phenomena of nature, 
and are not confined to those coun¬ 
tries which, from the inUuence of 
climate, their vicinity to volcanic 
mountains, or any other similar 
cause, have been considered as 
more partirulariy subject to them, 
their ctfects bavlug uft been felt in 
the British isles, altliougb not in so 
extensive and cal.ainttous a degree. 
‘Jlieir shocks, and the ennttions of 
volcanoes, have been cemsi-jered 
as mudificatious of the ett-cts of 
oi-.e common cause; and where 
the agitation produced by an earth¬ 
quake extends farther than there 
is re.vson to suspect a subtemme- 
ous commotion, it is probably pro¬ 
pagated tnrough the earth nearly 
in the aamc manner as a noise is 
conveyed through the air. y^ie 
different hypotheses which have 
been imagined on this subject nay 
bo reduced to the fullowing 
. Boine naturalists have ascribed 
earthquakes to water, others to 
fire, and othcr.v, again, to air; each 
of these powerful agents being 
supposed to operate in the bowola 
ot the earth, which they a»ert to 
abound every wdiere with huge 
siihterr.anenus ravems, veins, and 
c.itials, some filled with water, 
iilhers with g.iseous exhalations, 
and iilhi-rs replete With various 
sulmtanccs, ssrh as nitre, sulphur, 
hitnmun, aud vitriol. Rarb of 
these npiniims has its advocates, 
who have written copiously on the 
hUi ject. Dr. liistcr ascribes enrtls. 
quakes, as well ns thunder and 
lightning, to the inflnramablu breath 
of the pyrites, a substontml sulphur, 
eupable of spontaneous rombustiOB; 
in a word, as Pliny had observed 
hefnro him, he supposes an earth¬ 
quake to be noth.ng mnre than 
siibteTTandnug thunder. Ur. Wood¬ 
ward thinks, that the imbtorraneonii 
Are, which continually laisea the 
water from the abyss, or gviMt 
Toservoir, in the centre of the 
earth, fbr tho supply of dew, ntilh 
springs, totd rivers, hewf AmriM 
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htaOi tta M[diiUi^ cooSae )>y aome 
acckdonlal obatruetiion in the porea 
throiifh which it oaedto aaocnd to 
the aurface, becomoa, by auch 
meaaa, preiCTnaturulIy aaavmbled, 
in. a ipjatcr qoaniity than uauol, in 
one -piaxic, and tbua cauaca a lurc- 
ftctiw and iutumoaccuc'e of the 
water of tiio abyaa, throwing it into 
greater coiumotioua, and at the 
aanie tinae utakine the like efl'ort 
on the earth, which, being expand¬ 
ed on the aurface of the abyaa, 
occaaiona an earthqu>tke. Mr. 
Mitchell auppoaea tbeac pheno¬ 
mena to be occaaioned by aubter- 
raneoiu firea, which, if a large 
quantity of uater be let looae on 
them anddeuly, may produce a 
arapour, the quantity and elaatic 
force of which may fully aufflse for 
the purpoae. Again, M. Amontona, 
endeaa-oora to prove, that, on the 
priuciplc of the experimenta made 
on the weight and apriftg of the 
air, a moderate degree of heat may 
brmg that element into a atate 
capable of causing eurthqnakea. 

Modem electrical discoveries 
have thrown much light on this 
subiect. Dr. htukely streuuouiily 
denies that earthquakes are to he 
ascribed to subterraneous winds, 
fires, or vapours ; and thinks that 
there is not iuiy eviden. e of tlie 
cavernous structure of tlie earth, 
which such an hypothesis requires. 
Subterraneous vapours, he thinks, 
arc altogetlier iuiide.ptate to Uie 
eflecta produced by eurtliquakes, 
mole partiiularly in -ases wllere 
the shoidL is of coiisu^rauh; exteid : 
for a subterraneous jmwet, capable 
of moving a surface of earlb only 
tliirty miles in diameter, must be 
lodged at least fifteen or twenty 
miles below the surface, and move 
an inverted cone of solid earth, 
whose basis is thirty miles in dia¬ 
meter, and axis fifteen or twenty ^ 
miles, whkli he thinks idisolutely 
impossihle. Dow much more iu- 
conceivablo is U, then, that any 
such powir cuuld have produced 
the earthquake of 173S, wbieh was 
felt in various ports uf Europe and 
Africa, and in the 'AUnntic ocean ; 
or that which in Asia .Minor, in 
the seventeenth year of the Chris- 
tiaSk cr^t destroyed thirteen great 
cities in one night, and shook a 
304 


of ckrth three hopwed nliql 
in diameter. To 
moving pow^, supposoig R to.iuivA 
been mteruul fire or vB|H>lir, miMt 
have been lodged two bund'd 
miles beneath the surface of tbd 
earth I Besides, b> earthquakes, 
the efiect is iustantuneous ; where¬ 
as the operation of clastic vapour, 
and its discharge, must be gradual, 
and require a long space of time ; . 
and it these be owing to explo¬ 
sions, they must alU>r the sunace 
of the country wbirre they happen, 
destroy the ^luitaiiis and springs, 
and change the course uf its rivers, 
—results which ore coutradicted by 
history and observation. 

To tliese and otber ronsideratinns 
the Doctor adds, that the strokes 
which ships receive during an 
earthquake, must be occasianed by 
sumetbiiig which cun comuiunicate 
motion with much greater velocity 
Uiau any heaviug of the earth 
under tlie sea, caused by tee elas¬ 
ticity of generated vapours, which 
would merely produce a gradual 
swell, and nut siub an impulsion 
uf tile water ns resembles a violent 
blow on the bottom uf a ship, or 
its striking on a rock. Hence lie 
deems the cumuiou hypothesis in- 
sulficieiit, and, adduces si-veral 
reasons to show that eartliquakes 
are in .realit) electric shocks. To 
coufinn this opiuion, he notices, 
among uUier phenonienu, either 
preceding or attending earth¬ 
quakes, that the w'lMthcr is usually 
ilry and w arm fur some time before 
tliey happen, and tliat the surlacu 
of the ground is thes preiciusly 
preparetl for that kind uf electrical 
iibratiun in vihii.h they consist; 
w hile, at tlie same time, in several 
plai'es where tliey bate oe.cunred, 
tec internal parts, at a small depth 
hineaUi the surface, were moist 
and boggy. Hence he infers, tliut 
they reach very little beneath the 
surface. That tlie southern re¬ 
gions arc more subject to earth* 
qiiahet than the northern, ho 
tliiuks is owing to the greater 
warmth and dryness of the e.irth 
and air, which are qualities so 
necessary to electricity. It may 
here be noticed, that, before the 
earthquokea ofDoudon, in U40, alt 
vegetation was remarkably Ihrward; 
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Md it !• :«rcU knoi^, fhat electri¬ 
city qvUlie^'veEeictioti. nio frC- 
mtat atayiiTar appearcacea of 
Soroal and anatnd anrarte, and the 
raTiety of tneieora by wWCh cartb- 
qudbea are preceded, indicate an 
electrical atate of the atmosphere j 
and the Doctor apprehends uat, in 
this state of the earth and air, no¬ 
thing' more is necessary to produce 
these phenomena, man the sp 
proach of a non-clcctric Cloud, and 
the discharge of its contents, on 
any part of the earth, when in a 
higfhly electrified state. In The 
same way as tlie discltarge from an 
excited tnho < rcasions a commotion 
ih the human tody, so the shock 
prixlucecl by the discharge beta-eeu 
the cloud anil many miles in com¬ 
pass of solid earth, must be an 
earthquake, and the snap from the 
contact the noise attending it. 

'ilio tlieory of M. de sC Lasarc 
difiVrs from die above hypotliesis, 
as to the elertrical eause. It as¬ 
cribes the production nfeartliqiialces 
to the interruption of the equili¬ 
brium lietweeii the electrical matter 
diffused in the atmosphere, and 
that which belongs to tin- mass of 
our globe, and pervades its IkiwcIs. 
If the electrical (Inid should be 
super-ihiuidiuit, as may bappeii 
from a variety of causes, its rur- 
renf, by thi' laws of motion pecu¬ 
liar to fluids, is carried towards 
those places where it is in a similar 
t^uautity; and thus it will some¬ 
times puss from the interna] parts 
of the globe into the atmosphere- 
This happening, if the equilibrium 
he re-established witliout difficnlty, 
the rurrent ineruly produces the 
effect of what M- de St. Lazare 
calLs ascending thunder ; but if this 
re-establishment be opposed by 
cnnsidemhle and multiplied obsta¬ 
cles, this consequence is then an 
earthquake, tiie violence and ex¬ 
tent of which arc in eyaet propor¬ 
tion to the degree of interruption 
of the oimilUiriura, the depth of 
the flcetrlc matter, and the obsta¬ 
cles which are to be surmounted- 
If the electric, furnace be suffi¬ 
ciently large and deep to give rise 
to the tormaliou of a conduit or 
issue, the production of a volcano 
will follow, its auermsive'irruptions 
being, according to him, nothing 
aofl 


more in refility itutil eteetrle,rm|i^ 
aions Of the stibstanbes coniamm 
in the besrel* of tiic earth. Proin 
this reasoning he endeaVonrt tn 
deduce the pmcticabiUty isf form¬ 
ing a conntdr-eartikqtfajke, and a 
counter-volcano, by meant of cer¬ 
tain electrical' conductors, which 
he describes, to as to prevent 
these convultians in the bowels of 
the earth. 

The opinion of Signlor Beccaria 
is nearly similar; and from hip 
hypothesis and tiiat of Dr- Stnke- 
ley, the celebrated Priestley has 
endeavoured to form one still more 
general and more fcasBiIe. Ha 
supposes the electric fluid tp bo 
in some mode or other secumulatod 
on one part of the surface of the 
earth, and, on account of the dry¬ 
ness of the season, not to diStase 
itself readUy: it may thus, as 
Beccaria cuigcctnres, force its way 
into the higher regions of the air, 
forming clouds out of the vapours 
which float in the atmosphere, and 
may occasion a sudden shower, 
uliich may further promote its 
progress. 'The whole surface being 
thus unloaded, will, like any other 
rouducting substance, receive 
cunrussiou, cither on parting with, 
or on receiving, any quantity of 
tlic electric fluid. The rushing 
noise will likewise sweep over the 
whole extent of tlie country ; ‘and, 
oil this supposition also, the fluid, 
in its disenarge from the surface 
of the earth, will naturally follow 
the course of the rivers, and wfll 
take the advantage of any emi¬ 
nences to facilitate its ascent into 
the higher regions of the air. 

Sceh are the arguments in fr- 
vour of the elertrical hypothesis ; 
but, since it has been supported 
with so ranch ability, an ingeuioait 
writer, ^V'hitchurst, In bis inquiry 
into the original State and Forma¬ 
tion of the Earth, contends, that 
subterraneous Are, and the steam 
generaud from It, are the true and 
real canses of earti>qnakes. When, 
he observes, it is considered that 
the expansive force of steam is to 
tiiat of gunpowder as twenty-eight 
to one, it may be conceded that 
this expansive force, and the elas¬ 
ticity of steam, ore In' every ‘way 
cu^t&le of producing the fitv^ea^ 
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•na •ffeeto Mtiibiitod to tbeae phte- 

Asang the meet strikins pheno- 
neuA of eatthquakea, which present 
• fearful aeaeublage of the com¬ 
bined eSfecta of air, earth, tire, and 
water, in a state of unrestrained 
eonteiithm, may be noticed the 
feUowiag. Before the percussion u 
rambling sound is heard, proceed¬ 
ing either from the air, or from 
fire, or, perhaps, from both in Ccm- 
junctiou, forcing their way through 
the chiuuus of the earth, and entlea- 
Toarhag to llborate Uumsehres: 
this, as has be^ seen, likewise 
happens in rolcauic eruptions. 
Secondly, a violent agitation or 
heaving of the sea, sometimes pre¬ 
ceding, and sometimes fiiUoaiiig 
the shock; this is also a volcaiiie 
cffect. Thirdly, a spouting up of 
the waters to a great height—a 
phtmomcua which is common to 
earth'juakea and volcanoes, and 
which cannot b« readily accounted 
for. Founidy, a racking of the 
earth, and, occasionally, what may 
be termed n perpendicular re 
bounding : this diversity has been 
exposed by some naturalists tu 
arise cbiedy from the situation of 
the place, relatively to the .subter 
nmeoua fire, which, when iuiiiii-- 
diately beneath, cau-ses the. earth 
to rise, and U'hun at a distance, to 
rock. Pitth'y, eartliijuakes arc- 
sometimes obcericd to travel on¬ 
ward, so as to be felt in ditfi-ri-nt 
countries at clitTercut bovrs of the 
same day- This may he accountc-d 
for by the violent t-liock givc-n (o 
the earth at one piiu-e, and com¬ 
municated progresstve ly by an 
undttiutory inotiun, succt-asivelv 
alTectuis dilfereul regions a., it 

S asses along, in the same way .ts 
1 C blow given by a stone thrown 
into a lake, is not perceived at tli< 
shore until some time after tlie 
first coucassiuu. huthty, the slioek 
is smnetimes instautain-ous, like 
the etpiosion of gunpowder, and 
sometunis tremulous, la.-itjiig tor 
several minutes. The nearer to 
tlui ubsurver the pl;a;e -ahere the 
siioek is hr: l gi, eu, the more 
utstaaCuneous usd simple it sp- 
pears ; white, at a greatt-r distaocc, 
tho nasrtb seems to redouble the 
fiprt hbnr, with a Mrt of vibratory 
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continuation. Lastly, as the waters 
have in general so great a share iit 
the production of eartlmiiakes, it 
is not surprising that they should 
generally fellow the breadies made 
by the force of fire, and appear in 
tint great chasms opened by the 
earth. 

The most remarkable enrtluiuakeB 
of ancient times are dtstcrUn-d hy 
Fliny, in his Natural llistury. 
Among the most extensive and de¬ 
structive of these was one by which 
thirteen cities in Asia Minor were 
swsJlowed up in one night. Ano¬ 
ther which succeeded, shook the 
greater part of Italy. But the 
most extraordinary one, described 
by him, happened during the con¬ 
sulate of Lucius .Marcus and Sextus 
Julius, in the Roman province of 
Mutiuu. He retnti.-s. that two 
mountains felt su tremendous a 
shiHk, {hat they seemed to ap¬ 
proach and retire with a must 
dreadful noise. They at the same 
time, aud in tlie middle of theday, 
i-a t feriii fire and smoke, to tho 
(luuiayuf ihc astonished spectator, 
iiy this shock several towns were 
destruyeil, and all the animals in 
thi-ir vicuiiry killed. Durmg the 
reign of Tr.yan, tho city of Antioch 
-aas, togetlier with a great part of 
the inijaceiit cuiiiitry, destroyed by 
.ill i-arttitjuake; aud about throe 
hundred years after, during the 
reign of Justinian, it was again 
destroyed, with the los.s of forty 
tlinii.Hatid (.f its iiibaliitanU. Lastly, 
alter an intrnat of sixty year.*, 
that iil-i iteit city was a tliird time 
overwhelii'.ed, with a loss of sixty 
thonsa'id souls. 

Till! eartiiqiiake which happened 
at itbodes, upwtirUs of two hun¬ 
dred yi-ars beiore the Curistnin 
er.i, threw down the famous 
ColoKsus, together with tlie arsenal, 
and a great part of tin’ walls of 
th>! city. In tho year llKl, tho 
greater port of the cities of fiyria, 
unit of the kingdom of Jerusolt-Qi, 
were destroyed by a similar i^at^is- 
trophe; aud in lAM, the it iliua 
writt-rs describe an earthquake at 
Fuceoii, which occamoned the sen 
to retire two imndr€«d yards from 
its former bed. 

Tho droadftd earthquake which 
happonnd in Calabria in MINI, in 
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daacrilMd liy Filter SJrcImr, -who 
wu at that ttee on bia way to . 
SioHy, to -visit Mount Etna. In 
upproachlnK the Gntf of Charjrbtlia, 
it appeared to whirl round in such 
a manner aa to form a vai>t hollow, 
verging to a point iu the centre. 
(>n looking towards Etna, it was 
soon to emit large volumes of 
siitoke, of a mountaino.s site, 
which entirely totired the wlioh* 
isiund, and ohNCured from his view 
the vtry stmrea. Ti.is, together 
with (he dreadful noise, and the 
sulpbiii'eoaa stenrh, wluch wai> 
strongly purceptihle, filled him 
witli apprehensiona that a still 
morn dreaufiil cniam'ty was im¬ 
pending. The sea was agitated, 
eovert'fi with bubbles, and had al- 
togetlier a very unusual appuur- 
anre. 

I'he F.illier bad scarcely reached 
the iesuitn’ college, when his ears 
wt're srunned with a horrid sound, 
resembling that of ,an iiilitiite num¬ 
ber of chariots driven fiercely 
forward, the wheels rattling, and 
the thongs rrackiDg. 'Ihe tract on 
-which he stood seemed to vibrate, 
as if he had been iu the scale of a 
balance uhleh still continued to 
waver. Ihe motion soon becomiug 
more violent, be wiut thrown pros¬ 
trate on the ground. The univer¬ 
sal ruin around him now redoubled 
his aniaxemciit : the urash cf fall¬ 
ing bouses, the tottering of towers, 
and the groans of the dying, all 
('entribiited to excite emotions of 
terror and de.'pair. 

The great earthquake of 1T55, 
extended over a trac't of at least 
four millions of square miles. It 
appears to have originated heueath 
the Atlantic oc«-nn, the uavrs of 
which rcci-ived almost us violent u 
concussion as the land. Its clfecta 
were even extended to the waters, 
in many places where the shocks 
were not perceptible. It pervaded 
tlie greater portions of Uie cunti- 
iienta of Europe, A.rira, and AniU' 
ricH; but its extreme vinleuce was 
exercised on the south-western 
parts of the former. 

Lislion, the I'urtiiguese capital, 
had already suffered greatly from 
an earthquako in 1331 ; and, suice 
the catsmity about to be described, 
Eos had three such visftatiuns, iu 
•JOT 


ITfil, IfSS, and im, -whlcli ward 
not, however, attended by equally 
disastroas consequences. In tbs, 
present instance, it had been re- 
marked that, since the commence, 
ment of the year IfM, less rain 
bad fallen than hod been known 
in the raevnory of the oldest ot the 
inhabitants, unless during thn 
spring precediug the calamitous 
ei-ent. The summer had been tin. 
usi.ally coot; and the Weather fine 
and clear for the last forft' days. 
At length, on the first of Novem. 
ber, about forty minutes past nine 
in tlie morning, a must violent 
ihock of an eurth(|uake was felt: 
ts uuratiun did not exceed six. 
seconds ; but so powerful was Use 
concusbion, tliat it overthrew every 
chun-h and convent in the city, 
together witii the ro; al . palace, 
and the, magnificent opera-house 
adioiniug to it; iu short, not any 
buUdiug of consequence escaped. 
About one-fourth of the dwelling, 
huuiies were thrown down ; and, at 
11 moderate computation, thurty 
thousand individuals perished. 

llie first shock was extremely 
short, but wua quickly succeeded 
hy two others; and the whole, 
generally described aa a single 
shock, lasted from five to seven 
minutes. About two hours alter, 
fires broke out in three diffenoat 
parts of tlie city; and this new 
calamity prevented the digging out 
of Uie immense riches concealed 
beneatli the ruins, l-'rom a perfect 
calm, a fresh gale imiuedistely 
after sprang up, and occasioned 
Uie fire to rage with such fury,* 
tlmt iu the space of three days the 
city was nearly reduced to ashes. 
Every clcnieut seemed to conspire 
towards its dustrmtion; for, soon 
after tlie shock, which happened 
near high water, the tide rose in 
an instant forty feet, and at thn 
costle of Eelem, which defouds the 
entruiicu of the harbour, fifty feut 
higher Uiau had ever been known. 
Had it not sulisided as suddenly, 
the whole city would have been 
submerged. 'A large new quay 
sunk to an uufathinaable depth, 
with several hundreds «f persona, 
not cue of the bodies of wnom wus 
afterwaras found. Befo» Mw sw, 
thus camfi rolling in Ukfi • noun 
T » 



CHEMISTRY. 


tain, the bajr vaf M«n dry from 

the shore. 

Tiir shoch 'was succeeded 
about noon by anodicr, 'when the 
walls of several houses which were 
still standing, were seen to open 
from the toji to the bottom, more 
than a fourth of a yard, and iifter- 
wards to close again so eximtly, as 
not t) leave any signs of injury. 
Between the first and the eighth of 
November, twenty-two shocks were 
reckoned. 

This earthquake was also felt at 
Oporto, Cadis, and other ports of 
Europe, and equally severe in 
Africa. A great pari of the city 
of Algiers was destroyed. In 
many places of Germany the 
eflbcts of this earthquake were 
very perceptible; but in Holland, 
the agitations were still more re¬ 
markable. Ilie agitation of the 
waters was also perceived in vari 
ous parts of Great Britain and Ire¬ 
land. At Cobhani, in Surrey ; nun- 
stall, in Suffolk; Earsy Court, in 
Berkshire ; Eatonbridge, Kent; and 
many other places, the- waters 
were variously agitated. At Eyam- 
bridge, in Derbyshire Peak, the 
oiersecr of the lead-mines, sitting 
in bis writing-room, alxuit eleven 
o’clock, felt a sudden shock, which 
very sensibly raised him up in his 
chair, and caused several pieces 
of plaster to drop from the sides 
of the room. At Shirebum Castle, 
Oxfordshire, a little after tt-n in 
the morning, a very str.mge mo¬ 
tion was obseri cd in the water of 
a moat which ci.conipasaes the 
building. Similar iustiuices oc- 
cured at Loch Domond and I-sich 
Ness, in Scotland. At E insale, in 
Ireland: and all along the roast 
to the westward, many similar 
phenomena were observed. Shocks 
were also perceived in seieral 
parts of Prance, ns at Bayonne, 
Bourdcaux, and Lynns ; and com- 
motions of the waters were ob¬ 
served at Angouh'sme, Belleville, 
Havre de Grace, tkc. but not at- 
tended with any remarkable cir¬ 
cumstances. 

At sea tfao shocks of this earth- 
quake were felt most violently. 
Among other catastrophes, the 
oaitaija of the Nancy frigate, 
tg St. linear, felt lus ship so Tio- . 
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lenfly ahalum, that he thought she 
bad atruck the ground; but, on 
heaving tlie lead, found she was 
in a great depUi of water. 

The earthquakes in Sicily, and 
in the two Calabrias, began on the 
5th of February, 1T83, and con¬ 
tinued until the latter end of the 
May foBowiiig, doing infinite da¬ 
mage, and exhibiting at Messina, 
in toe parts of Sicily nearest to 
the rontinvnt, and in tbu two 
Calabrias, a variety of pbenumeua. 
The eartli 'was in a constant 
tremor, and its motions were 
various, being either vortical, or 
whirling round, horiMntal, or 
oscillatory, tiuit is, by pulsations 
or beatitm, from the Itottom up¬ 
wards, jHicrc were many openings 
and cracks in the eurtn; and 
several hills had been lowered, 
wUUe oOhts were quite level, lu 
the plains, the eba-sms 'were so 
deep, that many roads were ren¬ 
dered impassable. Huge moun¬ 
tains were severed, and portioua 
of them driven into the vaUies, 
which w«'re thus filled up. TIm! 
total amount of the mortality 
occasioned by these earthquakes, 
in Sicily and the two Cal.tbrias, 
wtui, agreeably to the uiBcial re¬ 
turns, tliirty-two thousand tliree 
hundred and sixty-s.'veu ; but 
William Hanilltoii thought it still 
greater, and carriis his estinuite 
to forty tliotuaud, including fo¬ 
reigners. 

The shoeks felt since the com¬ 
mencement of these formidal.le 
earthquakes, aminiuted to seieral 
hundreds; and amongst the most 
violent may be reckoned the one 
which happeniai on the '.IKtli of 
March. It affi-oted most of thu 
higher parts of I'pper Calabria, 
and the inferior part of Lower 
Calabria, being equwy tremeiulous 
with the first. Indeed these 
shoeks were the only tines sensflily 
felt in the capital, Naples. With 
relation to the former, two singu¬ 
lar phenomena are recorded : at 
the distance of aliout three miles 
from the ruined city of ^pido. In 
Upper Calabria, was a hiu, having 
a sandy and clayfty soil, nearly 
four hnndred feet in height, ana 
nearly nine hundred feet iu cir¬ 
cumference at ita base, Tfaia bill 
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i* Raid to bare been carried to tbc 
dlatttnce of about four milca from 
tbo apot M-berc It utood, into a 
plain called Oampo di BnsKano. 
At tbo same tune, tlie hill, on 
'irbich tbo city of Oppido stood, 
and which uxtended about three 
miles, dirided into two parts: 
^ins aitunlod bctW'oen two rivers, 
its ruins tilled up tin* valley, and 
stopped tlieir course, forming two 
large lakes, which augmented daily. 

Sir William Haiiiiltoii, from tlic! 
limited boundaries of tliese eartli- 
quakes, wa.>i persuaded that tiiey 
wjire caused by some great opera¬ 
tion of nature, of a volcauie kind. 
To ascortaiu this, he be^gan his 
tour by visiting the parts of the 
roasts of the two t'aluhrias which 
had sulTered most from this severe 
vi.sitatlon. He every uheit; came 
to ruined towns and houses, tbo 
inhabitants of which were in sheds, 
nuiuy of them built on such insalu¬ 
brious spots that an epidmny bad 
en.sued. These unfortunate x^eopln 
agreed tlutt every shock the) had 
felt, seemed to come with a ruin- 
bliiig niii.-e from the w*‘stward, 
boginnuig lUiualty with the hoii- 
»iutal motion, «uid ending witli 
the vortic.il, or whirling iiiotiuu, 
whi‘ h I ist liuU Ti iued most of the 
liudding.s. It hud al.so been geue- 
rally observed, that, before a 
slitick, the clond.s seemed to be 
fiM'd and motionless ; and that, 
t'fu'r .a liiMv y slinvier of rain, a 
shock fjaic.kly followcd. ]5y the 
violence ol some of the shocks, 
many penoiis had been thrown 
down; and several of tlie Pea¬ 
sants desi'ribed the motion of tlni 
e.ii'ili as so violent, that the tops 
ol tin- I.irgest trees almost touched 
till' ground from side to side. It 
had I,evil stall'd, in Ute reports 
made to guvemiiieut, tliat two 
ti nenieiits, named Afaeini and 
Vatic.iuo, had, by the effect of tlie 
cartliiiuake, changed their situa¬ 
tion. In thi.-i f.iet -Sir William 
agrees, and he ai counts for it in 
the foliowiiig manner ;—They vvere 
•ituiited ill a valley sumivuided by 
high grounds, and tlie surface of 
the ourth. which had been re- 
Biuvodi bad ptubably been long 
tmdemiiuod fay tbe Uttle rivulets 
wUcIi 'flow firom tbo mouaUius, 
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and were in full view on the bare 
spot tbo tenements had deserted. 
He conjectures besides, that, the 
eartliquuke having opened some 
depositions uf rain-water in tlie 
chiyey hills which surround tbe 
valley, the water, mixing with 
the louse soil, and taking its course 
suddenly through the undenumed 
surfaev., bad lifted it up, together 
with the large olive and mulberry 
trees, and a thatched cottage, 
fiiiatiug the entire piece of ground, 
with all its vegetation, about a 
mile down the valley, where he 
saw it, with most of the trees 
erect. These two tenements oc¬ 
cupied a splice of ground about a 
mile in length, and half a mile in 
breadUi. There were in tbe vici¬ 
nity several deep cracks, in the 
earth, not one of which was then 
more tliaii a foot in breadth; but 
Sir William was credibly assured, 
that, during tlie earthquake, one 
had opened wide, and had swal¬ 
lowed up an ox, and nearly a hun¬ 
dred goats. 

The force of the earthquakes, al- 
tlioiigh very violcut at Messina, 
and at Ki'ggiu on the opposite 
side uf the strait, was not to be 
compared to tliat which was felt 
in the plain. In the former city 
the murtuiily did nut exceed 
seven buiidred, of a population of 
tbirry thousand. Sir \\ illiani cou- 
cIuiUs by remarking, Uiut the 
local earilii)u,ik.es here described, 
tippe.'ir to have been c.iuaed by 
the same kind of mutter ie> that 
which gave birth to the .'Eoliaii or 
lapari islands. He coi^ectuiea 
Uiat an opeiuug may have been 
made at Uie bottom of the sea. 
most prnbalily between StruniboU 
and I'pper Calabria ; for from that 
quarter, it was on uU.bauils agreed, 
the aiibterrmieous lioisca seemed 
to proceed. He adds, that the 
founilatioii of a now island, or vol¬ 
cano. may have been laid, altliongh 
it may be ages, which to nature 
aro but moments, before it shall be 
completed, aud appear above the 
surface of the sea. 

Count Francesco IppoUto, in 
speaking of the lost great shoqk 
of tlie 'idtb of March, as it aflect^ 
the Calabrian territory, ia per- 
aaadea that it aroee tnmm 
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Ml fir« la Ike boweW of the earth, 
M it took place precisely in the 
neuntaiae whicb cross the nock of 
tlM> peuitiaula, ionued by the two 
irivvrs, tbo Lamcto end the Ca¬ 
meo,' the lomier of whicli flows 
teilo the Oulf of St. Kupbeuiia. 
stad the bitter into tbo Ionian Sea. 
JtU the pbtsnoniona it displayed, 
made this evident. 

Kuath America haa bet-n nt all 
tinies very subject to earthquakes; 
and it is remaekuble, that Ute city 
vf Uroa, the espilal of I'eru, situ¬ 
ated in about twelve dogrees of 
south latitude, aithoufth scarcely 
ovor visited by tempests, and 
eb«aUy uliavquaiuted with rain as 
with thmider aod lifEbtuing, has 
been siugulHriy expused to tbeir 
fury. 

Since the establishment of the 
Spaniards iii Peru, Uie first eartb- 
qnitke iu this capital happened in 
IM't ( Lut tlie damage it did was 
aaacli less ronsideraldo than that 
ef oou-o of tbose which succeeded. 
Ijiiia has been olien visited by 
violent shocks, and in tdOS, a third 
eimvithnoii threw down many 
bouses ; and iu in.tO, so much da- 
w,age was deito by an earthquake, 
ebut, in ncknowledgiuriit of the <nty 
uot having i-ocu entirety deiuti- 
lished, a fesUvnl is also on dint 
■lay annuiiliy rclebralod. In Id'll, 
the luOMt stately edifii^ bi Utun, 
and a great number of houses, 
were drstroyeil liy a similar event; 
but the iiiltubiUintv hsviug bad 
timely presages, withdrew them 
seller from iheir boufs-.v, insouiuch 
that few periHlM.'d. lit ld«ti. ano¬ 
ther tireadfal eotiousaiuii look place. 

Among tbo iitunt trenieinlons 
earthquakes w'th vrhich the Peru- 
viiin capital has tuii'ii visited, may 
he reckoned that which b-ippeiied 
on the‘JMli of Uctobrr, Idol, 'llie 
first slint'k was at tmir in the 
moTntng, when s«ver.vl of flu- 
finest puhlie l.uililings and houses 
wero ucstroyed, with tbi* loss of 
many lives. During ttu* secutal 
i^ck tbe sea retired considerably, 
and tbeu reUiriied in irioiiiitaiuoii.s 
■Waves, entirely overwheWuing 
Callao, die sia-portof I^ima, dis¬ 
tant flee lolbs, aa well as (be utl- 
Jaeoul country, together with tbe 
W toho d bs h a b lia i i t Sf Prom that 
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tbne six other eartliqualieo weyg 
felt at Unu, prior to that of irdfl, 
wbbdi likewise bappmed on the 
ildth of October, at half past ten at 
ni^ht. A.t leiufth tbe honrible 
eflects of the first shock ceased > 
but the tranquillity was of short 
duration, tbe coMcussions svriftly 
suuccedlne each other, ‘t'he sea, 
as is usual tut such occasions, re¬ 
coding to a considcrablo distance, 
returned in nimiutaiiioiu waves, 
foauiing with the violence of the 
agitation, and aeddenty barb’d 
Callao and tbe neiahlioariug coun¬ 
try iu its flood. I'l.is terribu; iuiiii- 
datiou extruded, us well ns Iho 
earthquake, to other parts of the 
coast, and several towns under, 
went the fiito of iamiu lliu num¬ 
ber of persons who perished hi 
that capital, witliiu two days aft> r 
the earthquake commenced, on an 
estimate of tbo bodies found, 
amouBted to thirteen hundred. 

Tire earthquake of Jamaica, in 
Idm, waa onti of the most ureadful 
history has had to record. Iu tbo 
space of two minutes it destroyed 
too town of Port Royal, and sunk 
tbo bouses in a gulf forty fathoius 
deep. It was attended wi.h a 
hollow rumbling noise, tike Uiat 
of tliuuder. in less tbaii a minute, 
tbe greater part of tlie hutises ou 
one side of Uie streets, wore, with 
their iiibiibitants, suuk beneath 
tbe water, while rlioiu> i.n tho 
other side were thrown into heaps, 
the sandy soil on which tliey were 
biuU riauig like, the wnves «f the 
sea, and suildrnly overtUrowuig 
tlieni en its subsidence. Tbe 
fissures iu the ourth were in sointt 
places so great, that one of the 
streets appuured of toon- than 
twice Its uriguial liroadUi. iu 
many phu'es the eurtii npeoed and 
closed again i and this agitation 
cuiitiuiied for a considcrabti- time, 
•Several hundreds of titese openuigs 
were to be seen at tlie aitnio mo- 
ment: in some of them tbe 
wretched inhabitanla were awal- 
lowed up; whilo iu others, tiM 
earth suddenly closing, raiugbt 
them hy tbo middle, and thus 
cmabod th«MB to death. Other 
openings, still moro dreadful, swal¬ 
lowed up eBtiru streets j whlhr 
others, again, spoued vp cnUraeRi 
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<rf w«ter, dnnmlo* Oioae wlimn 
the furtbqHAku bad spared. 

tu 1814, VemcuelM was vlafted 
by one ef these trc-mcnduiu earUi- 
riuskes. Huriug a niinatc and fif¬ 
teen seconds the earth was con¬ 
vulsed in every direction, .and 
nearly twenty thousand persons 
felt victims, rhe towns of Carac- 
cas, La tiuayn, Mayquetia, Me¬ 
rida, and Snnfelipi’, were totally 
dustr.tyed. Bari|Uisiineto, Valen¬ 
cia, Lit Vittoria, an>i others, suf- 
fen-d considerably. 

A remarkable fiistaiiee of the 
rotiiieetion of earthquakes with 
volranoct is rerorded iu Haflies' 
History of Java. Papandayang 
wna formerly one of the largest 
vqtcnnoes in that island; but in 
\in, the greatest part of it was, 
after a abort but se.-ere combus¬ 
tion, swallowed up by n dreadful 
cont ubton of the earth, ^is 
eteiit waa preceded by an uncom¬ 
monly luniiious cloud, by which 
the moihititin waa completely en- 
Tcloped, and which so terrified the 
inhatiitant-t, dwelling at the foot 
and on its declivities, that they 
betook thrraselvea to flight. Be¬ 
fore the> I ould all save themselves, 
liMWcviT, tlie mountain began to 
give way, .md the gr< nter part of 
it aeiuully Jeli tu and disappeared 
in tin' eiir'lli. At tlie saiiu' time, 
a treun-iidous iimae was heard, re¬ 
sembling the discharge of the 
lienviest eaiinoii ; wliile the im- 
uioiise quantities of volcanic siib- 
ataures which wt'rc tlirown out, 
and sjireiid in every direction, pro¬ 
pagated the e'lccts of the explo- 
abin through the spa-'-e of many 
miles. 

'Ihe very- interesting work of 
Governor KaRles, rontaiiis several 
curious and novel details relative 
to voleanie phenomeua, « sketrfa 
of which is here Inli-oduced, on 
account of their intimate con¬ 
nection with the subterraneous 
operations of nature, in Uie pro- 
Uuclioii I'f euTtiiqiiakes. It merits 
tlie attention r,f the philosopliieal 
particularly, as heiug intiuie.tety 
roHMected with vol. .luic erruptioa, 
ai^ exploaion of water nud mud. 

Ihore arc in Java Uiirty-eight 
Utrgt* laovmtsina, which, nlthoagh 
they diflbr from each Other In 
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ektcmnl B^re, ngnee i« the 
rat attribute of volcanoes, by their 
having a brood base, which gra¬ 
dually verges towards the snmnrit, 
in tho form of a cone. One oi 
these is named Tiuiknban-I>raha^ 
on aecfinnt of its resemtiling, at a 
distance, H boat turned upside- 
down ; and forms a vast tmneated. 
cone. Its base eatends to a con. 
siderable distance, and it is not 
only one of the largest raountalns in 
the island, but a most taitoresting 
volcano. Although it has not for 
many ages had any violent erup¬ 
tion, as is evident fmm ' the pro. 
ness of vegetation, and from the 
depth of bhtok mentd wbieh covers 
its sides. Its interior has eontinned 
in a state of uninterrupted aetirity. 
Its crater is large, and has, In 
general, the shape of a fmmel, 
hut with its sides very irregniar t 
the brim, or margiu. which Msnda 
it at the ton, has also difreremt' 
degrees of (deration, rising and 
descending along the whole co ur s e 
of its circumference. This may bo 
estimated at a mile and a half} 
and the perpendicular depth on 
the south-side, where It is very 
stoep, is at lea.st two hundred and 
fifty feet: towards the west it 
rises considerably higher. Tho 
bottom of the crater has a diameter 
of nine hundred feet, but is not 
regular in its form, wliicb depends 
on the meeting of the sides bi’low. 

Near the centre it contains an 
irregular ovv.I lake, or colkrrUsn 
of water, the greivti*st diameter of 
which is nearly thri'c hundred feet. 
Vlie water being vvliiu*, it exhibito 
the appearance of a lake oi raitlL, 
bniliug with a perpetual discharge 
of large hubbies, occasioned by tlie 
development of ftxcvi air. To* 
wards its eastern extremity are 
the remaining nutlet-v oi the sub¬ 
terraneous tires, consisting of seve¬ 
ral iipertures, from which an unin¬ 
terrupted discharge of sutphuroaua 
vapours takes place. Tnese va¬ 
pours rush out with incrediMe 
force, with violent subtermuoacM 
noises, resembling the boiling of 
an immense cauldron in tho boup- 
els of tho motmtain. Ufhea at 
tho bottom, the force of the Im 
pression made on tho spiwtator by 
thte grattd Mbd tenrlte • 
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tacteued by the recollection of 
the dangers he had to encounter 
in the descent; while tho extent 
of the crater, and the remains of 
the former exploaioiis, afford an 
indescribable eitio 3 nnent, and fill 
his mind with the most awful 
satisfaction. 

The explosions of mud, called by 
tho natives hlideg, are a great 
curiosity. This volcanic pbeno- 
meumi is in the centre of a lime¬ 
stone district, and is first dis¬ 
covered, on al>proachiug it from a 
distance, by a large volume of 
smoke, which rises and disappears 
at intervals of a few seconds, and 
resembles the vapours arising 
from a violent surf. A dull noise, 
like that of thunder, is at die same 
time heard; and, on a nearer ap¬ 
proach, when the vision is no lon¬ 
ger impeded by the smoke, a large 
hemispherical mass is observed, 
consisting of black earth, mixi-d 
with water, about sixteen feet in 
diameter, rising up to the height 
of twenty or thirty feet in a per¬ 
fectly regular manner, and, as it 
were, pushed up by a force be¬ 
neath. This mass suddenly ex- 
plodes with a dull iiuist!, and 
scatters, in every direction, a 
volume of black mud. Afli-r an 
interval of a fc-w seconds, the 
hemispherical body of cartli or 
mud again rises and explodes, lii 
the same luuiiner Uiis volcanic 
ebullition goes on without iiiier- 
ruption, throwing up a globul.ir 
body of mud, mid <lispersing it 
v.itli violence throagli the neigh- 
liuuritig plain. The spot where 
the ebullinoii occurs is nearly cir- 
■eular, and perfectly level, and is 
entirely covered with the earthy 
particles, impregnated with salt 
water, which arc thrown up from 
below. 

Tho trcmendoii-s violence with 
which n.nture marks the operations 
of volcanoes in these regions, will 
be best exemplified by the follow 
ing details of the extraordinary 
and widc-Bpreading pheiioinnia 
which accompanied the eruption 
of tb« luinlmru mountain, in Uiit 
island of humUawa, one of the Ja¬ 
vanese cluster. Tliis eruption, 
which happened in Ain’t], IdlS, 
vWoa aenaSbly ftdt over the whole of < 
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the Molucca islands, over Java, 
and over a conaidcrablo porlhm of 
Celebes, Sumatra, and Homeo, to 
a circnmfoxence of a tliousand sta. 
tutc miles from its ciaatrc, by 
tremulous motions and load ex¬ 
plosions ; whiio, within the rango 
of its mom immediate activity, em¬ 
bracing a space of tlirce hundred 
miles around it, it produced tliu 
most asloiiishiug cflects, and ex¬ 
cited tlie lunst itlarining apprehen¬ 
sions. On Java, at the lUstance of 
three hundred miles, it seemed to 
be awfully present. The sky was 
oiercast at nooii-day with a cloud 
of ashes; the sun was enveloped 
in an atmosphere, the " palpable" 
density of which it was unable to 
penetr.-ite; showers of ashes eo- 
vered tho houses, the streets, ayd 
the fields, to the depth of sevenil 
inches ; and, umid tills darkness, 
explosions were hoard at inter¬ 
vals, like the report of artillery, 
or the noise of distant thunder. 
Tho first explosions were hosrd 
at Java, on the evening of the hth 
of April, and continued until the 
following day, when Uie sun bo- 
came obscured, and appeared to 
be enveloped in a fog. On the 
evening of the liith, the eruptions, 
however, wen* more loud and more 
frequent : iishea fell in abiin- 
d.nici’ ; the sun was nearly oh- 
scuied : and iu s v eml p.trts ol 
the island a tiikmi i.cm s .vnirio.x 
oe Till. I. IRTIT was felt. Oil the 
fnlloaing day, the i-xpiosioiis «'ere 
so treinenjmis e.s to shake Uiu 
houses percplibly iu tlie more 
ca.slerii di-<trirts. 

Ill de.icri!>iiig the groat earth¬ 
quake at t.'uiiiaiia, M. Huudinldt 
s.'iys, th It fioui Octo.ierlW, to the 
3rJ of -Novemher, a reddisli I ig 
was thirkor than it had yet h’-eii. 
The heat of tho night' seemed 
Sliding, though the therniometer 
rti ,e only to 1 ) 1 °. The ta-eese, 
whieli generally cooled the air 
from eight or nine o’clock in tlie 
evening, was no longer felt. The 
atniii.sphere appeared as if it were 
on fire. The ground, parched and 
(lusty, was cracked ou every side, 
tin the fourth of iNovember, about 
two iu tho afternoon, large clouds 
of an extraordinary blackness, en- 
velopod tho high moimuiui of tho 



B A R- 

BriffimtiBC and Tataraqnal. They 
•xtended, by degrees, as far as 
the zenith. About four in the after¬ 
noon, thunder tvas heard, over our 
heads, but at an immenso height, 
without rolling, and with a hoarse 
and often intenropted sound. At 
the moment of the strongest elec¬ 
tric explosion, at 4 It. Vi m. there 
were two ahoelcs of an earthquake, 
which followed at iiftcon seconds 
distance from each other. The 
people in the streets filled the air 
witii their cries. M. Bonpland, 
who was leaning over a table, exa¬ 
mining plants, was almost tliroxvn 
on the ifoor. I felt this shock very 
strongly, though 1 was lying in a 
hammock. Its direction was from 
north to south, which is rare at 
Comana. titavea, who were draw¬ 
ing water from a well, more than 
eighteen or twenty feet deep, near 
the river Manzanares, beard a 
noise like the explosion of a strong 
charge of gunpowd<-r. The noise 
st'emeU to come from the bottom 
ef the well. Ataint nine in the 
evening there was another shock, 
attended with a subterraneous 
noise. TTie earthquake of the 4th 
of Novemlier, the first I had felt, 
iiiade so much the more lively <tn 
impr<‘ssioi) on me, as it w;is accom¬ 
panied with remarkable meteoro¬ 
logical variations. It was, more¬ 
over, a real lifting-up, and not a 
shock by u..dulatioiis. I did not 
then iin.igine, tliat, after a long 
abode oai tlie table-lands of Vuito, 
and tlio roasts of Peru, I should 
lierome aliiinsi as familiar with the 
abrupt mnv eiiieiits of the ground, 
as we are in lairops- with tin 
of tbuiider. tV t; di<l not tliiiik of 
ri-sing at night, in the city of 
Quito, wbi-n suhterraiwous rumb¬ 
lings which seem 

aluays to come from the volcano 
of Picliiiirha, announced (two or 
tbri’e, and sunietiiiies seven or 
eight minutes before 1 the -shock, 
the force of winch is seldom in 
proportion to the intensity of the 
noise. Ill Utii, the iidmhitiuits of 
Moxieo were lU'CUstomed to hear 
the thunder roll lieiieath their feet, 
an it is heard by us in the region 
of tile clouds. In lh2'2, Uie tre¬ 
mendous earthquake took place 
in Syr.a, by wjiirh whole cities 
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were destroyed, and SI>,OM penoM 
perished in a few seconds. 

EARTHENWARE. bee Pot- 

TZKT. 

EAU DB LUCE consists chiefly 
of the essential oil of amber and 
the volatile alkali. 

EBULLITION is that salient mo 
tion which flnida exhibit when 
strongly heated. 

Bouiug is the term generally ap-. 
plied to this motion, when it takes 
place under the common pressure 
of the atmosphere. When solid 
bodies are heated, they attain high 
temperatures, without the escape of 
any of their particles; this is not 
the case with fluids; for, having 
arrived at certain heats, they are 
rapidly formed into vapour, or 
steam ; which, overcoming Uie pres¬ 
sure of the air. iucoiicU, and rolls the 
fluid of a portion of heat suiSciunt 
to pieservc itself in the clastic form. 

The process of boiling may easily 
bo exemplified, by half-filling a Flo¬ 
rence flask with water, and sus- 
prudiiig it over a lamp. Bubbles 
of atmospheric air. with which the 
water was previously impregnated, 
will first appear at the bottom of 
the flask, and, from their levity, 
arise to the surface, where they 
will be •lischarged into the at¬ 
mosphere- As the heat is in¬ 
creased, fieh/ifc-v <>/■ tajtour. are 
formed ; tliesc also rise to the sur¬ 
face : they will do so more fre¬ 
quently, and with inerv-ased agita¬ 
tion and violence, as the process 
goes ou. 

By tlicse means, the fluid under 
oper.ttion caiiuut attain a higher 

nperaturu tjiiiii that in wliich 
ebullitiou is exhibited ; for, altbo “gb 
the boiling water is equally heated, 
at me instant of time, still an im¬ 
mediate addition of heat forms tbo 
lower stratum into elastic vapour, 
which, from its levity, rises to the 
surface, as a bubble, and there ex- 
pindes, riirryiiig ofl' with it (he 
super abuudiiut purtiuu of heat vv hicb 
it had just received. 

Hence, it is useless expense and 
labour to add fuel .o a fire on which 
a liquid alre.vdy hulls, in order to 
make it lioil lu-Hter, t-r to bring it to 
a higher temperature. For im long 
as Uiero is uu extraordinary pres¬ 
sure, the fluid canuotbeccute hotter 
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than its b«iliiis point permits : ibr tlie rirm over a tinyey soli, Rm 
tntample, the hotuist tire cannot inhabitants arc areustoiiMd to pnrify 
render water, in nn open ressel, all tlto water Rae; use, by boltinc- 
ihotter th.‘>n 2120 ; the attempt to When water is boiled, it is anslpal 
gire it a furtlier lieat wonld prove for a consideTable time, from the 
aliortive, for it could only serve to lom of atmospherie air with which 
diaa4>ate the water in the form of It bad previously been combined; 
•team. but if permitted to stand in an open 

Ebullition, tberefore, properly vessel it will soon again l.e impreg- 
ap<>aiii>g, is the motion of fluids nali^d by it, and recover its ordinary 
wbeu they evaporiito rapidly by taste. 

heing submitted to heat. Fluids boll at diflerent tei^era- 

It h.appens, however, that all tnres, ttccorjing as diey are alurtcd 
fluids do not boil ut tlie same heat; by pressure of Uie atiuospliei-e, or 
■ma may be Luowu by iuiuiei.ving ti of any other bodv: and less or iiinre 
tliermouieter in them ut the time: heal i> reijuirei'for their ebullition, 
six ounces of oilier would Ik* eom- aeeordiiig us the louly wliicli presses 
pletely etaporited, or boded away on them. Is light or heavy, 
if plaeeu over a lire, before two If the tliermometer were plunced 
ounces of water eoiild enter into a iiilnsiessi i filled w-itU pure water, 
state of ebidlitioo : aiiJ six ounces and this wuiter were made to boil 
of water would disappear in the by means of fire, the mercury of tlio 
sumo nianiicr, before two ounces of thermometer would always keep 
linseed oil could be made to boil, itself at the 'same dei^ree during 
The follow'ing table shews the boil- the whole time of boiling. It is 
ing points, or tcioperatiires, of easy to try Ibis, and the pheiiome- 
various liquids, of I'ahreukeii’s ther- non gives us a fixed term of our 
moiueter. theniiometrie.il scah-. But if tlie 

Bulphurir ether boils at I'S*’ «-xperim<‘iit he repeated difTercnt 

Liquid ammonia - I4U’^ d:iys, when the barometer indicates 

Alcohol .... - IJiP pr.-ssures of the Jitnuisphere sen. 

Water .... - 212 ° sibly difl'evi iit. It is found, that this 

Kilric acid . .-24s° term is not exactly tin- same ; i; is 

Bulpliuric acid . - 310° liiglu r when the pressure of tlie 

Fliosphortis . .-331° atmosphere is greater, ami lower 

Oil of turpeuthie-ilHl° whet, it is less. Accordingly, it 

Bulphiir . . . 370° must be observixl. that if the /in-s- 

Linseed oil . . - C0ii° sure dinnnisti fartli-.T, the degree of 

Mercury . . . <;di)° i'bn:liuoii will sink more aud 

Boiling i.s so rniiinion an opem more: this indication may he vuri- 
iiou, that it is ahuc't needless to fieil hy aseeuding iiioiintaiiis, and 
dgscrilx: its u»e. It is w',11 known, there boiling wat-r at diflerent alti- 
that water iu its cold st.ite has not tiide.s; for us the b.inimeter falls in 
the power of solution or digestion pr ijiortion to tlie ascent, iu 
that boiling water has. By iinoins nerlunning this expcriineiit, it is 
of boiling water, aiiiinal aud vegeta- found liiat the thing really takes 
ble substances are in part dissolved, place, a.s we had foreseen. If wo 
befiiro they enter Oie stoiuHcli to be fi.ive marked by the iiiiiiilier 212°, 
further digested. Another ■nmor' the term of boiling water at the 
toot use of boiling is the pnrific.i- surface of tlie earth, when the 
of water from earthy salts, harometer marks Che mean pres- 
jBo Thames uad New River waters sure of the atmosphere at tlio 
always depiwit a crust on tlic inside level of the sen; when we fdi.iil 
af tog-liettles aud steaui.«Qgiae j have tifterwards .iscciided, so that 
boilers; consent.ritiy Jte watuf | thu liarometur sit ill only lu.irlt a 
boiled is them is puiifl^ In rainy less height, the wati'T wilt hegiu 
wnathvr, so mock earth is waabod { to boil when tbo tliermometer will 
Into fivers, that it h> absolutuly j mark ho-s tlnin 212 degrees, nnd 
ne o e gr ary to boil tlic water, beime | gcuerally there w-ill be a eoustaiit 
IWs In China and HoUaud, i voiresponder-e bctwcim Uie sink 

in coBScqneucc of the passage of i ing of the degree and the indieit 
* 214 



E B U- 

tioB of tho baronMotcr. The rela- 
tjou of th«M! two phCBomeiM mav 
be doterraiiNMl hy nporimenm 
mode at diffen'nt heigbta ; and tlw! 
dCRTOo at which water will boil, 
may be drtenoined from the Iteiicht 
of th(! barometer; or the height of 
the faiiTometer may be determined 
from tlie degree at which water 
ha» boiled. We may nrrire at re- 
c«lt« aUlI more preciae, and much 
B»re general, by iiiiother prncem, 
whieh doea not re<jttiru any change 
of place. When the prenaure of 
the barometer doea not difler much 
from ^ iiieliea ; an augmentation, 
M a diminution of the pressure of 
an inch, curresponda exactly with 
1'^ in the centesimal dirision in the 
temperature of Imiling water; that 
is to say, fur instance, that if the 
pressure, instead of being at SM 
■nrlies, is st V7, tlie term of ebul¬ 
lition, instead of la-ing at 100°, will 
eorresuatid with fHt°, so that if it 
he wisWd to regulate a tliernio- 
iiH-ter in this circumstance, and 
tliere be marked in it the point of 
ebullition, us well as that of melt- 
ing ice, the interval must be di- 
xided into IK> parts to have cente- 
simul deprei-s, or that the tlieriuo- 
meter nmy imtiiwte looo in Imiling 
wah-r, when the barometer shall 
Ik* at hi! inches. The contrary 
would happen if the barometer 
were at '/U iurhes ; for then the | 
term of eliBllitio. would Ik* at loic, 
and the interviil lH*tvi sen this point 
aud tliat ot uvelting ice must lie 
divided into 101 parts. 

It will be ri collected, that in 
order to make ixperiments with 
exactness, use must in* made of 
distilled water, or of rain water, 
or of snow w.iter, perl'wlly pure ; 
for almost all river and spring 
waters contain, in coiubination 
with them in solution, salts which 
retard thi*ir t»>iling. 

W hen water has been made to 
Ivoil upon the mountains, tliere 
happens then a phenoinenon of 
which it is proper to be fore¬ 
warned : it is, tinit in proportion 
to the ascent, it heeome* more dif- 
ficiiit to boil water, although, tie* 
▼erthcleas, it may lioU at degrees 
of Ute th«rmoro<*ter much tower 
than on the surface of tin* earth : 
this arises, thuu, Crotu the difficidty 
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of koeptog »p • whieh 
cause the water to boil, nw aqr 
in proportion to tiie asoe.it become* 
rarer, that is to say, it has lesg 
moss in proportion to the same 
votQme. Now one of the eonsti. 
tuent principles of air, which i* 
named oxygen, ia the only and ea- 
sential element of combustion ; or 
rattier tlie phenomenon which we 
ejill comlnutioB, is nothing else bnt 
the comiiiaatinn which is made of 
this principle with combustOile 
bodies, which is prored by the 
chemists in a satisnictory manner. 
When we blow the fire, wenwretp 
direct upon the combustikte bodies 
a greater mass of this oxygen 
contained in the air. Let ns ooSan 
now to the application : since in 
I rishig in the atmosphere the ahr 
I becomes rarer, it is necessary to 
I blow to bring a greater rotama 
i upon the same point, that them 
iiuty Ik* iu reality the same mass of 
oxygen *, consequently, with aa 
equal volume, it must fumisli thn 
hr<> with an clement less actire, 
and tlie ditheutty of keeping it n^ 
must augment v^th the eleTothm. 

After wh it we have said respect- 
i ing the changeidileness of the tern* 

! peratuTO necesaary for the ebnlli- 
tion of wat(*r, it might from aaaa> 
logy be expected, that the term of 
nu-iting ice, which is at the pthar 
extremity of the scale, would in 
like niiwiier change with the pres¬ 
sure of the atmosphere : but th« 
most accurate experiments iiaru 
never shewn (he slightest voriatioa 
even on the highest nunintaias^ 
even in a space entirely void of air,. 
It is therefore only necessary to 
distinguish between the tenipems 
ture of meltiiig ice, which is Rxe^ 
and that of congelation, which in 
not always so. 

ECHINI. Calcareous petrefacti- 
ons of the echinus, or sea hedge-hog. 

EI>CLCORATE.To becmneswei^ 

EFKRRVEiiCKNCE is the corns 
motion produced in fluids by sonw 
part of the mass suddenly taking 
the elastic form, and escaptog im 
uttinerous bubblM. 

EPPUIHBMCE.NCB is the cAieg 
which tokos place when botten 
spontaneously become csoiverted 
into a dry powder. It ia ohne to 
always occosuMKlhy dw tosssf tlsi 
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of of^MtoHiniieiv te ■aline liHt *o««fW, been Mnafly miIw 
bodSib. Netrao i* an oxunido nf Jlsh^ by Sir R. HiBliya, «an< 
efflorcecence, when it appear* aa a neetioa iHth hla gnaeralt ayMMa, 
■ait on the ■nrfaoe of uto gronad. wbioh aacriboB uU pbonotBeaa <«■ 
Alinn ciBoroacca in tbe same way. force* aeoeaaarily gonrnted by tha 
BOGS. Tbe pegs of hona, and of mnltiplioation of nutter into mo* 
bird* in general, are compoocd of tion, and the force evinnod during 
acrexal diatinct subatancea. 1. llie Gio expanaton of olaatte bodira, 
■bell, or exbnnal coating, which it tbe nutter being Uw aaine, bo. 
composed of carbonate fk lime .72, aacriboa to an incroaaed rolooity of 
J^oi^hate of lime .OS, gelatine .03. the atom*. He adopt* tbe doctmo 
The remaining .S3 are peihapa that heat. In all caaat, is nothing 
water. S. A thin white and atrong more than atoma in iuti-nae motion; 
membrane, poaoeaaing tbe uanal aa for example, if a piece of iron 
cfaiwactera of animal aubatancea. be atmidi with a hamioor be con. 
3. The white of the egg, for which aidera the mnroontum of the btun. 
■ee AauvMSN. 4. The yolk, which nn-r aa timnaferred to tlie piece of 
appeara to conaist of an oil, of the iron, the minute atoma of which 
nature of fat oila, united with a pur- radiate with a force eqiul to the 
tion of aeroua matter, auffieicnt to momentuniof the hammer: and to 
Sender it diffiiaiMe in cold water, prove that no motion ia loat during 
in the form of an emuiaion, and auch percuaaion, he atatca that if a 
concTCacible by heat. Yolk of egg tile were atruck hy the hanuaer, 
ia uaod aa the medium for rendering tho expanaimt of it* part* would 
reaina and oila difl'naible in water. <‘xhUiit nearly tlio total momentum 
JilSBNRAHM. Ued ; acaly iron of the hammer ; while in tiu* other 
•re. Brown ; acaly manganoac ore. caae, u* the parte of Gie irun do 
KLAIN. 7^0 oily principle of not fly almut like tboae of the tile, 
•olid fats. the momentum i* then difluaed by 

ELAbTlCITV, the principle by the radiation of the minute atoma 
which tbe same nutter ia nude to of the iron. He has tliul i-aim. 
All a largcw spare, aud thereby ex- loled the acmmulated aiiomeiita of 
hilrit considerable force. I'iie caiue aueb a nitmberof tbeatrofcea of tbu 
of thut principle, and tbe origin of bummer aa uauully center* upon it 
itsforoe have in oU agea been a uub- a red heat, and tiiida that the atom*, 
Jeot of diacuasion amoug uietapliy- would at such lime, acquire a veio- 
aieiana and pbilnropbera. It iuu city equal to that of light. In ex- 
boen adduced as a proof of a perii»ent:il priM>f, tliat aheb rudia- 
vacunm, bcrauac the same atom* tion iu taLiiig place from the iron, 
could not fill a larger apace with- he adduces the phciuxueua of cool- 
out interatices ; and aa a prnnf of ing priH-cKaea, aa when u ater ia 
the c'Xiatence of a principle of rc- plared upon a pieci- of Iron »o 
pulsion, bec.in*c the aioma'appear- heated, ita atoms are instantly ra- 
ed to separate xithout any other tliutcd, and the luuliun of the iron 
cause than one of repulsion. But heing truHfJtrriri to them, it 
M. luvoisier having taught the aiinultaneoiialy becomea cool. Hut, 
principle, that beat itself was a says he, the radiation in no aurh 
peculiar matter ; tiiia matter of rase tales place in void apace, but 
heat or eofarfe waa assumed as the atoms, as in the aboie case of 
SBlficient to explain the phenome- water, radi-ite into a space already 
na by its introduction between tbe occupied uiili atnma, and iulriug- 
atoms of the expanded Imdy, par- ing against these are dertrs-ted 
tiedlarly as I'asea of expansion again and again, till by coutinui*d 
were Idwsys sceootpsnied by heau dellertious they are turned into 
Toia theory has iaien satisfactory eireles of rotation, and in tlut 
to nil who gave credit to Gie exist- condition occupy n spare with 
enee of titc matter of bent; but aa their power, which we call gus, 
the csiatence of ouch matter has and the apace so occupied will he 
been trsnted hy nutty chemists aa larger or aniuller in proportion to 
sckmMirieal, the true cause of elasti- the momentum, or heat uiuisferrsd 
catyt^mmiaa in ditqmte. . A theory to tin; atoms. Rower ia, ihursfor*. 
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ut iki* ti w wry co>«xUMiafar« wiA 
gumaat e m ht ene e ; «b 4 of eowM, 
powor and best «r« aeqaiitodby 
-wbatover ve<lbi«a llMMe atooM, 
and acqoirm timir MoaMBtaf as 
anlmaU in respiring, bodies in 
combustuNi, bedi^ in contact dur¬ 
ing tbe condensatian of gas, 4tc. 
&c. 11 m» novelty and boldness of 
these doctrines, tbongh worthy of 
the eonsiderstion of jpUlosopIunrs, 
and proper otgocts for exbibitiim 
in tlua place, are, nevertheless, 
sucdi as rendw it improper for us 
to insist upon them Beyond their 
utrn intrinsic claims. 

This theory of gaseous elasticity 
win be found on comparison to be 
very different irom that of Des¬ 
cartes, copied by Davy. It assigns 
orbits to tbe atoms, aitd what is 
more erplains rite probride cause 
of the orbicular motions, otherwise 
tbe assumption of any such motion 
would be gratuitoiu. In regard 
to the radiatiou of hydrogenous 
and inixcd atoms having riie fix¬ 
ation of oxygen in combustuna. 
Sir Uichord PkilUps conceives, that 
tbi'ir minuteness and great velo¬ 
city is th» cause of their cxten- 
sire radiatiou, though many of 
them are doubtless impeded, and 
hence their proportienate progress 
through bodies of various struc¬ 
tures ; but that light consiats of 
atoms in motion, is evident from 
the heat wbich these create when 
falling ou surfaces that arrest and 
fix them, a result in accordance 
with the entire theory. 

KL.ITINE. A vegetable princi¬ 
ple lately discovered in the juice of 
the seeds of the momordica elate- 
rinni, or cucumber. It is most vio¬ 
lently purgative. It is found in 
exceedingly minute quantities. The 
following, according to Dr. Paris, is 
the couipositkin of claterium:— 

Water.. . 4 

Extractive.M 

Pwuta.M 

r.iutcn.S 

Woody matter ... *5 
Klattue, bitter principle Ifi 

ISO 

The bitter principle U rerjr differ¬ 
ent fifmu the extractive. Ine solu¬ 
tion of the Utter principle and 
eiatine produced IncrcoM of appe- 
Sir 


fhd aalUim at «h* 


arii-speciea of 


rito; 

extraotnroi 
at aiU. _ 

BLAOUTB. A 
pyramidal firispar. 

ELBCTIVB ATTRACTIOM. 
There are varMwa kinds of attrae- 
lioB; as atrimctiein of crimsion or 
adhemon; for which see the article 
Adhbsion. Attraction of graritarioa, 
by which the planetary bodies aee 
drawn towards the sun ; attraclicn 
of magnetism manifestril between 
the magnet and Ae iron ; attractian 
of eieiitricity, by winch two bedie* 
differently ol^drified approach each 
other ; adiich three kinds of 
attraction are more jMnperiy no¬ 
ticed in a work on natural philo- 
sophy. There is another kira of 
attraction, which is strictly chenUcal^ 
and is also called ailinity, by whiuh 
the pmticles of bodioi mtUe toge¬ 
ther, and by their union produce 
a uniform whrie of such a nature 
that the parts cannot he separated 
by any mechanical eiforts ; and the 
characteristic properties of which, 
are often very different from those 
of tko oiigiaal component parts. 
Thus, if sulphur be melted, and 
combined with soda, there will be 
formed a snbstaaoe, which from ite 
colour, has been criled liver of sni- 
phur. Let this mass be divided 
and sub-divided ever so much, 
tiicre will still be in the smallest 
part a particle both of the sulphur 
and tbe soda. This union ddfora 
from mere mixture, whidi map 
again be separated. 

Sand and salt exposed to a strong 
heat combine and form glass. No 
mechanical eflbrts cun separate tiro 
glass into particles of sand and 
salt. By snch union in chendcril 
bodies, tire properties are fre¬ 
quently changW, andthna tite pini 
peities of tliut are quite different 
bom those either of the sand or uf 
the salt. Ihis however, is not 
universally the ease, and it map 
h^pen, that after the union, tbes 
distinctive properties of each of tho 
Gomponeut parta will still he per¬ 
ceptible. This is more partimlaiip 
the case when two gases awn 
united together: andthwefoce, it 
is by experiment alone, that wo 
can with certainty leium what 
powen bodiet will amiaiM bp b w » 
o 
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binatioo. a eeooral rule, bow- 
ever, we nay expect that there 
-wilt be a oonaiderable ehang^. If 
mercury and aulpliur be put ipto 
'tbeeame craoibie, and put in tbe 
flTQ, melted. *nd ■lirrcd. together, 
and then poured out, a aubstance 
WUS be found to have been formed, 
VIdeb i* called aulphuret of mer- 
oury, which has nenher the colour 
•lot the brilliancy of the mercury, 
nor the inSammability of the sm- 
phnr. To the same law of chemical 
affinity, we refer the union of salt 
suul water t of alcohol and camphor; 
of sulphuric atud aud alumina , of 
nitric acid aud potass; of silver 
and gold; or hi general, the alloys 
of all the mcbils. 

A fow instances are here given ; 

Put some sugar, muriate of soda, 
fcommou aalt,) or any other salt, 
into an ounce of Water, until uo 
more will be dissolved. The solu¬ 
tion win measure just an ounce, as 
rile water did before the addition 
hf the salt; but although there is 
no increase of biti/c, there is a con¬ 
siderable increase of deHsitg and 
tfrrljie pravitg. 

' Pour into a plual half an ounce 
of any auimai or vegetable oil, (as 
olive oil,) add to it the same <|uun- 
Wy-of water, and shake the phial 
yiiMeritly, No appearance of com- 
tdnation will take plan-, for when ■ 
erer the agitation ceases, the oil 
vrin be seen to rise to tlie surface 
of the water. Now throw in two 
drams of aoda, potass, nr ammonia, 
and shake' again. Tlie case will 
now bo dilferent, for Uic alkali 
combining with (he oi], forms a 
soap, which is readily miscible with 
Water, uid the whole will have the 
nppearance of thick cream. 

If mercury bo poured into a i 
wine glass, its upper surface will 
he convex; that is, a kind of foss 
or trench will be formed all round 
the mercury, between it and tbe 
•dgu of the glass. * Here no affi¬ 
nity exists between merrury and 
Slaaa^ but If the mercury be poured 
from the glass, into a tin, brass, 
Or oriml.'iSotaBic cup, the upper 
stnfacp win be concave, from the 
dfloM which it has for those mo- 
ta]s;>3nid of course from its conse- 
adhodon to them. 

^ ww iron-ftlings, in awbie glass, 


pour a small quantity of any of 
the fallowing acids, m a diluted 
state, vis. the sulphuric, nitric, 
muriatic, or acetic, each of wbkh 
has the power of attacking the 
iron. During all these combine 
tions, violent elTorvesccnce will 
take place, occasioned by a rapid 
disengayetueut of hydrogen gas 
from the water, which is decom 
posed by the mutual action of the 
motel and thu acid. But when the 
nitric acid is used, a great deal of 
nitrous gas will be evolved. The 
ultimatu products of these combi¬ 
nations will be cither sulphate, 
nitrate, muriate, or acetate, ot 
iron, according to tiio acid em¬ 
ployed- I'be solutions should be 
evaporated apd crystalUsed; or put 
into phiala for future use, 

'/Sc presruce of water promoter 
rhemk-af uuhm.-^lf the strungeat 
nitric acid lie pnured on mercury 
in a wine glass, lery little or no 
action wilt take place between 
these substances ; but, if wati-r be 
added, an immediate aoluiion, 
attended by a most active ell'urvcs 
fence, or salient motion of the 
mercury in tbe fluid, will take 
place. During tliis eagerness ot 
tbe two liodies to unite, a variety 
of i-olours, but chiefly green, will be 
presciitcil to tin- eye ; and nitrous 
fumes will be disengaged in abiin 
dance. Miii-n the elTervoscenco 
ceases, tlio metal will be dissolved, 
and the wtiole roiivertcd into a 
transparent liquid, like water. It 
a small qiiautity of the metal 
should rvuiaiii uiidissolved, aftei 
the action cease.s. a slight additiou 
of tiic acid will cause the efferves 
ceiiee and solution iu recommence. 
Bvaporstiun, in a warm place 
will convert tbi-s solution into 
crystals, known by the name ol 
nitrate of mercury. 

Olwnge of colour is very fro 
qiienUy produced, 'rhus, a few 
drops of acid let fail into a glass ot 
thu tincture of red cabbage will 
immediately tnru it to a rod eotour; 
but if an alkali had been put into 
it, the edhrar would have bocomo 
green. 

lu chmnical comhinationa tharo 
U nanally great heat ^dueed. 

It 1* between tiie minutest Pkrii 
dgi (il iMPdirit tiwt tdmmimri ari^^ 
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takes place. Sereral bodies are 
sometimes chemically imited toge¬ 
ther. Thus, lead, biamutfa, and 
tin, iit rarious projportioiu; or 
lead, bismuth, and snic ; or lead, 
bismuth, tin, and mercury. 

But there U not merely a chemi¬ 
cal attraition by which two bodies 
unite together, but there is also 
an elrctlic attraction, by which 
one body will unite with another, 
rejecting a third body, with which, 
but for tlie presence of the second 
body, it u'ould have united. _ There¬ 
fore, w«! may describe elective 
attraction, as that which is exerted 
between two substances to the ex¬ 
clusion of a third. It is often tlm 
case, that when two snlwtances are 
united, coniiniinication with a third 
will di-siroy the couiiection or affi¬ 
nity which existed between them: 
and instead of this aliiniice, ano¬ 
ther will be formed, hetween the 
new agent, and that part of th«- 
former compound, for which it had 
the greatest affinity. Tlie meaning 
of eU-ctive attraction, then, is, that 
the tiiird body, has the power of 
maJtiug an election, according to 
its nature, of whatever body it 
shall unite itself with from the first 
and second. If the second bo 
chosen, the first sliall be excluded; 
or if tlie first be chosen, the second 
shall be excluded. 

One of the simplest and most 
usual instances of this elective 
attraction, is that of potass or soda 
with acids, in preference to tallow 
or oils. 

Dissolve half an ounce of common 
soap in a tea-cup with a little 
warm water; when it is quite 
clear decant it into a wine glass, 
and pour into it 10 dnms ot sul¬ 
phuric or muriatic acid. The tallow 
of the soap will be precipitated, 
and being lighter than the water 
will swim on its surface. This 
precipitation is owing to the arcater 
atiinity which the alkali has tor any 
acid than for fat or resin. 

In tliis way, tallow is precipitated 
on the surface of water in a wash- 
hand basin, from the quantity of acid 
held in solution,in combinatum with 
earths, «cc. * Hence H is that water 
txmtainlng acida. Is im&t for wash¬ 
ing, the span betog doceniposed by 
the alkali in It, imiong with the acid. 


ttetala li*t^ fca elPdire tfine&n 
for each othenr. Tbaa, if an aOop 
of gold and silver be melted tbg^ 
tber in a crui^le, the gold may 
be separated from tbe aUver.oy 
stirring the melted metal with a 
niece of copper. The gold will ad¬ 
here to tbe copper, abandoning fibe 
silver, and firom the surface of t^ 
copper it may without diflfouity be 
got off. 

It is this principle of electine 
attraction, which afiords the means 
of decomposing different bodies. 
If a substance be compounded of 
two substances, in order to separate 
them, it is only required to brum ih 
contact a third substance, for which 
one of them has a supt^or attrac¬ 
tion, and the decomposition takes 
place. Thus, into a solution of a 
metal in an acid pour a solution off 
potass, and the acid and the pot¬ 
ash uniting together, the metm fo 
separated from the acid, and 
thrown to the bottom. 

The following experimenta wiB 
shew the order of affinity of somn 
of the acids for potass:— 

Hint of thr aa tlc is greater than 
carbouir .—Put some carbonate of 
potass into a tumbler, and pour 
over it diluted acetic acid; (com¬ 
mon distilled vinegar ; whicdi moat 
previouoly be proved, by barytes, 
to contain no sulphuric acid,} this 
acid will dissolve tbe potass and 
expel the carbonic acid with efler, 
Tcsccnce. The newly formed 
compound will be acetate of 
potass. 

The attraction of the muriatic it 
greater than acetic '.—Into the newly 
formed solution of acetate of potass, 
pour some muriatic acid as long as 
an acetic smell arises from ths 
tumbler : this smell wiB be ccesi- 
sioned by the expulsion and eve- 
lutiun of the acetic acid. Ihe new 
compound will be mniiatn os 
potass^ This salt will crystallixe ifk 
cubes, and is slightly deSquescenti 

7'he attraction of' the nitric 4s 
greater than mHruUie.'~~litto the 
solution of muriste of potass, eb- 
taiood in the last oxpenmtm^ 
pour some nitric acid, .this VmK 
expel the muristio a^; gud 2 
quantity of nitrate of ptrtass urltt- 
be held in solutiwi. Thw salt Aijr, 
be cryatatUs^; but w dfyafaffi 
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wn nOier irregidar, ]>iMentiiig a 
' raMety of forms. 

7%e attrmelkm »/ the futplmrle Is 
' grmttr tk»n «llr«r—Into tlie solu- 
tioa of nitrate of potass obtained 
In Hie last experiment, poor some 

a ihnric acio ; a soiudan of sui¬ 
te of potass ivill now be formed. 
I salt may be crystallised in sis- 
eided prisiu having pyramidal 
topU. 

The order of aflhiity of potass for 
the different acids, is proved by 
the.foregoing’ experiments to be as 
folhiws : carbonic arid; acetic acid; 
muriatic acid ; nitric acid; and sul¬ 
phuric acid. For the last of these 
St has greater affinity than for any 
of the ethers; and for the tirst 
leas than for any that follow. If 
theae experiments are assisted by 
heat the result will be more satis- 
factory, as Hie different acids dis¬ 
charge may be received from a 
tubulated retort into a receiver, 
•nd then proved by testa. 

By the f<dlowing experiments, 
wo may see the order of the at¬ 
traction of sulphuric, muriatic, and 
carbonic acids for lime. 

Orger »f tffiinUf of sutpkurie, 
•UKrIsrIlc, mmt cHrbmiic acids, for 
Umd ,—Put some powdered car¬ 
bonate of lime (chalk) into a tubu¬ 
lated retort with water, and pour 
aomo muriatic acid over it. After 
the expulsion of common air, im¬ 
merse the beak of the retort under 
a glasa, containing ammeniaral gas 
placed over mercury ; a gas will 
ascend, which may be proved to be 
carbonic acid gas by its union 
with the ammoniaca* gas; both 
forming a solid anlt, the carbonate 
of ammonia. The compound in 
the retort will be muriate of lime, 
if when all the eaibonic acid gas 
Is driven off, sulphuric arid be 
poured into the retort, and its beak 
be ittmorsed under another jar, 
costaining ammonlacal gas, muria- 
tic acM gas will ascend in the jar, 
smd combine with the ammonia, 
fomdag also a solid salt, called 
muriate of annnonia, a substance 
destitate of smell, although both 
the orttffies ssod in its formation 
poasoM oeasrately a nmst pungent 
Mtej^ ffce salt BOW left is the 
mm gt l ’t tn he an taselubie one, 
the gidptmte tf Hme: 


whereas, the former one, the mu- 
.riato of lime, is one of the most 
soluble salts; and the one before 
that, Hio carbonate of lime, is only 
partly soluble. 

It M by means of a teties of well 
conducted experiments of this sort, 
that rhemista have been able to 
form tables, shewing, at one view, 
the elective attraction of anybody 
for all other bodies. 

The chemical affinities of hodies 
are modified by temperature, and 
other adventitious circumstances. 

When a body made np of two 
bodies combined together, is united 
with another body, also made op of 
two bodies, there may be a double 
dcrompositioii. Thus if the sulphate 
of ammonia be added to the nitrate 
of potass, there will lie a double de¬ 
composition, and the sulphurtr arid 
will leave the ammonia, and will 
unite witli the potass; and Hie 
nitric arid will unite with the ammo¬ 
nia ; and the result will lie sulphate 
of potass and nitrate of nmnionia. 

liierc are many substanees 
which cannot be decompused by 
am- other way. 

Tnere are, also, suhstanees formed, 
of the highest utility in the arts, by 
this principle, which ran lie formed 
in no other manner. Thus, aectate 
of alumina, which is much used m 
ralirn printing, cannot be made by 
mixing acetic acid with alumina ; 
but only bv mixing sulphate of 
alumina wiifa acetate of lead, whi-n 
a double decomposition takes place, 
and acetate of alumina is formed. 

Mix together a solution of nitrate 
of silver and a solution of muriate 
of lime ; and a double decomposi¬ 
tion will take place, and two new 
substances will be formed; nitrate 
of lime, and muriate of siU er ; the 
latter of which, being insolnbie in 
arater, will fall to the bottom in a 
solid stati’: and by evaporation of 
the liquid, the nitrate of lime wilt 
be made to appear. 

In giving this seconnt of the 
phenomena of rheraieal attraction, 
our oliject has been to state Uie 
focts, and we have not attempted, 
as many chemists have ^ne, 
often with little success, to explain 
the eansm of these pltenomeoa; 
and wn have made use of the usual 
poptdar teRM. Sonin chemists, 
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not contoat .witb laying down a 
theory, have even attempted a 
mathematieal iaveatigation of the 
law* of Uic forcca of chemical 
attractioo, and have brought into 
dwcuaaion the ratio* of aqiiarea, 
cube*, &e. The chemical atudcnt 
ought alwaya to make a carcfnl 
diatinction between the nnivcnally 
acknowledged facta and the diaput- 
ed theorica, by which they are cx< 
plained ; the one being certain and 
unchun^g truth, and the latter 
often of a very tranaitory reception 
in the catimation of the acicntifir. 
Ihe uaual theoriua of the day, arc 
moat ably attacked by Sir Richard 
Phillipa, in his Twelve Kaaays on 
the I’roximate Cauaca of the Mato- j 
rial Phenomena of the I'niverac. j 
** The doctrine of affinity,” observes 
Sir Richard, *' is liable to the 
aamc objection os that_ of gravita¬ 
tion. Atoms cannot impel c»ich 
other on their evHtrarg or opfHixitr 
aides; and it will not be pretended 
that they drriM’ one another by any 
mrdtanitm on their inner sides I 
The rhemiats talk, however, with 
impoaihg aolemnity, of attractive 
forcca greater than that of the 
aquarea, as the rubea, Ac. &c.; bat, 
aa distant force is merely in ell 
caaea tlie effect of the divergence 
of a central force, any other law 
than tliat of tlie squares, aa far as 
could depund on the centre, is a < 
mathematical absurdity. But, in 
truth, even the law of the squares 
is inapplicable, fur atoms do not 
approach each other in conse- 
quenee of any power of drawing 
in tiieir emanations or attractive 
particles; ami tlie notion is ridi¬ 
culous in terms, when it is pre- 
tuiiiled that a primnrj/ atom, or 
ei on a compounded atom of chemi¬ 
cal bulk, apnir atoms to send 
forth, for the purpose of bringing 
other atoms towards it. 

” Is‘t us look, however, to first 
principles, and chemical affinity 
will cearii to be a difficulty. Space 
injutl of primary and compounded 
atoms of various kinds. These 
atom* are of various forms. If, 
then, by local excitements of 
atomic sootiou,—either by aggre¬ 
gate motion transferred to atoms, 
called heat, or by any other action, 
~-the atoms of any form am dis* 


placed in regard to one anothm^, 
a vacuity is created, or tended to 
be created, between the sides of 
the atoms, which vacuity the atoms 
of space endeavour to fill} and 
hence a pressure of the adtfoining 
atoms, with a Jbt\-e, governed by 
the circumstances of the vacuity, 
or vacuities, created or tended to be 
created, and the relative forms at 
the bodies, added to their capaUliiy 
of moving and filling the vacuity, 
” The force in every case depend 
ing, therefore, on the distutoai^ 
and vacuity created, and on the 
appropriateness of the B4i(nning 
atoms to maintain the fulness of 
space, may be an approximation to 
any law as the square, the cube, 
the fourth, fifth, or tenth power. 
It is a law which may be deter¬ 
mined in regard to the eommixtum 
of particular bodies, rw/rris fmrUm*, 
but is not iiccessitiAy any msdtiple 
of the distance ; for the notion of 
the multiple of Mie distance springs 
from a false analogy in this case, pse- 
vailing only in the square, because 
the surfaces of spheres (over which 
central forces dil&ue themselves) 
are as the squares of foeir radii. 

” The force of chemical affinity 
must be evident to any one who 
view* a body composed of cubic 
atoms witliout bavmg reconcse to 
any legerdemain principle. Tlmy 
are like a solid battalion of iulhn- 
which, to other soldiery, is 
impenetrable; and they present, 
to other atoms, the same unpeno* 
trable sides. lake them, they may 
be assailed with aggregate motiem, 
wtuch, like cannon-balls, wiH shat¬ 
ter them in mass ; or they may b« 
killed man by man, or moved atom 
by atom, 1^ small shot, or attacloi 
of successive atoms. But in thfo 
case the force of affinity is a shnpln 
result of form, and not an effectolr 
any attraction, or any htetu pomw 
quality in the soldiero, or the atomm 
“ It should be remembered thm,in 
all eases of simple chemical action, 
ue do but opjnue mt tmn uturntg 
and, if wo desire to combine ntonm, 
we must assail them by the tianafitr 
of aggregate motion, called heat; 
and we ntgat present thaae iff shni 
lar forms, et of such iwmhinaffinne 
of diss h n i la r fsims. «• mtsihuig 
forms simiiar, or neatly tiMitt. 
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* R^diont ^esc conditioiu we can 
uefar, b; moans of atoms them- 
ael?*^ jienetrate a cougorios or 
•oUd rarmation in which their sides 
St; but, hairing disturbed the mass 
by hea^ or the atomic affection of 
aggregate motion, called heat, if 
atoms of dissimiliar forms arc then 
sreaentcd they will combine. But 
they wiU be expelled w-hen the 
aaoffen erases, and the dissimilar 
atbnis will then separate again, or, 
the Bt^TStitious jargon, will he 
Ttpelfed, each returuiug to its ori- 
gibal state. 

’*• Sut'ti is chemical affinity or at- 
buetkrn, disturbunce, and repul¬ 
sion, ^>e theory results from our 
knowledge of atomic forms in the 
varied consmiction of solids; from 
the accessary fulness of space j and 
Abm tlie j.Jwcr which we possess 
of bringing aggregate motion, or 
the mouon of milloiis of atoms, to 
bear under the name of beat, on 
tnastbs, which, oUierwise, no mere 
atomic force would eter disturb. 
Ao krst condition has been proved 
by Uaiiy, Daniel, and otltccs: the 
a wba egtient ondl have been discuss¬ 
ed in former Essays, and arc as- 
Mmed as (ruUis proved, us well by 
thnse as by other phenomena. 

** Air becomes a *otfmt, nr agent 
pf decompraition, owing to the 
atomic motion by which its rare 
ntinas in motion agitate and abrade 
the atoms excited or dovetailed on 
dm one degree of force j while the 
general oxydation, in this case, 
proves that tin- oxygenous atoms 
ore the operating ones ■ water, in 
'dke manner, and in a higher de- 
a^p, because more dense; and, 
Mvmg more atoms in the same 
ppnep, it is still liighcr when the 
•toM are agitated by more mutton 
h^t, and is more and mure 
Mtoat as tlic beat, or niuUan of 
me water, is incre.isod. So, with 
^er solvents, which act with 


vrovom, 
ih winch their 


jioitioned to die degree 
atoms, or parts of 
their' stmas, are susceptible of 
leooeising and imparting any mo- 

»hm. . , , , 

^etnfoal polarity, as it may be 
Llijd neoMsary consequence, 
of the union of 
I, whose angles oppose 
on or moremtmt to one 
xn 



direction of motion, but permit I* 
in anotlier. ’* 

EI.ECTRICin’. This subject be¬ 
longs more properly to uatiual phi¬ 
losophy, and we merely notici* it 
to remark, that it has been applied 
with advantage in chemical rest arch, 
in titsing and decomposing tariotis 
bodies i and that branch of electri¬ 
city, or kindred science, csllcd gal- 
> auism or voltaism, in tlie hands of 
Sir Uumplirey Davy, Itus been the 
chief source of grand and luminous 
di-w-nt erii-s, w hich have inimorloliicd 
bis nam«‘. 

K1,K(’TK1-M. An ore c.f gold 
cantaiiiiug tM parts of gold, and 30 
Ilf silt IT. 

El.KWENT.S. A term used by 
the earlier chemists, nearly in the 
same si-nse as the modems use too 
term Jirtt firttiripif. 'Ihe i hiel, 
and indeed very essential differi nee 
between Iheni is, that the ancients 
considered their elements as bodies 
possessing absolute simplicity, and 
capable of formlug all other bodies 
by their mutual coinlunatiiiii ; 
wVrras the first prineiplds of 
moderns are considered as simple, 
merely in resptet to the present 
state of toe iirt of analyzing bodies. 

KLEMI. A resin, which exudes 
from incisions made, in dry wea 
rt.er, through the hark of the oiiiy 
ris clemifera, a tree which grows 
in America. ' 

ELiyl ATlON. An operation, by 
means of which a more fnsibie sub¬ 
stance is separated from another 
which is K>ss fusible. Itconsisu In 
the applicatio:i of a degree of heat 
sufficient to tusc toe former, but not 
the latter. 

ELITKIATION. This word is 
used by chciuists to detiote the 
process of washing, which curries 
off tlm lighter earthy parts, while 
the heavier mclallu: parts subside 
to the bottom. 

EMERALD. The precious stones 
of a beautiful green colour, are 
iMvided into two species, the pris¬ 
matic and rfaomboidal. 

The prismatic is of specific gravity 
for 3.0 to 3.3. It is harder toon 
quartz, but less so than topu. Its 
constituents are 35 to 30 ailica, 18 
to 10 alumina, 14 to IS gtoeina, s 
to 3 inm, and ST to 31 losa; toe 
latter coailst* chiefiy of water and 
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alkiUi. It it found In Pent and 
Bnxil; but tbougb very beautUid, 
i” ia too brittle for jewellcra. 

Ibe rhomboid nl emerald U in 
value next to the ruby. Tbc moat 
bcmutifiil come from Pent. It ia 
known l>y ita fine pn^eu colour. It 
ia nearly ns bard na the topaz. It 
conaiata of ailira alumina lO, 

clueiiia ta, oxitlf I, clironiiuin 3.23, 
lime l.n, and water i. 'lliu herjl 
ia .a aiilj apeciea of emerald- 

E.M Kill. 1 he powder of emery, 
whii'b ha obtaitied by reducing to 
powder the mineral wliicli yields 
it, and washing it »o as to carry off 
tln‘ lighter eariliv particlca, ia very 
well known for its use in pnliabing 
hard iniTierala and metals. It ia 
used in giving an edge to tools. It 
rouauts of alumina, 3 ailica, 4 
iron, and 7 losa. TiiU mineral ia 
very bard ao as to acratch topaz. 
Spiwifir gra\ity 4.0, 

EMRI'IN is a sub.st.vnrc obtained 
from tile root iperaeuan. Half a 
grain w a powerful emetic, and aix 
grains vomit vioieully, and produce 
death. 

KMPVKKl'MA. Tliis termU an- 
plied to denote tbc peculiar amtnl 
produced by a considerable heat 
upon tcgetaole or animal aubataucea 
in clnsi <t vessels, or when burned 
under circuinstiuu ea which prevent 
till’ access of air to a considerable 
part of the mass, and consequently 
occaaiou an imp 'rfect roiubustinn, 
or di'sirnctive distillation of the 
parts so covered up by the rest of 
the mass. 

J;MI LSIOV. -In imperfectcom- 
hinatioii of oil and water, by the 
intervi'otion of some other aub- 
st.iin i' eap.itile of romiiining with 
both tliise sul;stanri-s. The sub¬ 
stances are either saccharine or 
muciiagiuous. 

EN.VMKl,. There are two kinds 
of enamel, the opaque and the 
triUiap.ircmt. Transparent enamels 
are usually rendered opaque by 
adding putty, or Oie white oxide 
of tin. to lln’-m. The bases of all 
enamels is tlierefore a perfectly 
trausparont and fusible glass. The 
oxide of tiu renders tins of a beau¬ 
tiful white, the perfection of which 
is greater when a small quantity of 
manganese ia Ukewise added. If 
the oxide of tilt bo not anfficient to- 
233 


I destroy tlie transparency of €be 
! mixture, It produces a scmi-opoqnn 
glass, resembling the opal. 

Yellow enamel is farmed by the 
addition of oxide of lead, or anti¬ 
mony. Kuuckcl likewise affirms, 
that a beautiful yellow may be ob¬ 
tained from silver. 

Red enamel is afforded by llie 
oxide of gold, and also by tli^t of 
iron. The former is the most 
beautiful, and stands the tire very 
well, which the latter does not. 

Oxide of copper affords a green ; 
manganese, a violet; coMt, a 
blue ; and iron, a very fine piaefc. 
.4 mixture of ^eae duTerent ena¬ 
mels produces a great variety pf 
intermediate colours, according to 
their nature and proportion. In 
this branch of the art, the colonred 
enamels are sometimes mixed wiHt 
each other, and sometimed Rw 
oxides lure mixed before they am 
added to the vitreous bases. 

The following aro Mr. Wynn’s 
flaxes for enamels in a paper pre¬ 
sented to the Society of Arts fa 
I81T 

No. 1. Red lead, 8 

Calcined borax, li' 

Flint powder, t 

Flint glass, d 

No. 2. Flint gloss, 10 

MTiitc arsenic, 1 

Nitre, 1 

No. 3. R<>d lead, 1 

Flhit glass, 3 

No. 4. Red lead, M 

Borax not called, 3} 

Flint glass, 8 

No. B. Flint glass, 8 

Flux, No. 2. 4 

Red lead, 8 

After the fluxes have been melt¬ 
ed, they should lie poured on a 
flag stone, wet with a sponge; or 
into a large pan of clean waters 
then dried, and finely pounded fa. 
a biscnit-w.'ire mortar for use. 

Yellow enamel, 
tied lead, 8 

Oxide of antimony, 1 
White oxide of tin, 1 

M» the ingredients weU ia a 
biscuit-ware mortar, and Ravidg 
put them en a piece of Dutdh tSie 
m the' mnflie, make it gtpdmWy 
red-hot, aad soffisr it to spot. fSia 
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«f tUa Mixture I, of flux No. 4. 
U; irrmd them in water for uae. 
By Tarying the proportions of red 
lend and antimony. dilTcrent shades 
of colour may be obtained. 

Orange. 

Ked lead, IS 

Red sulphate of ironi 1 
Oxide of antimony, 4 
FKnt powder, S 

After calcining these without 
leeiting. fose I part of the com¬ 
pound with ti or flux. 

Dark red. 


Sulphate of iron calcined 1 , 
^dark, f * 

Flux,No. 4.flpaits 1 ,^5 , 
Colcothar, I Jofflasa 
light red. 

Bed sulphate of iron, 1 
Flux, No. 1. 3 

White lead, 1| 


Manganese, 

Red lead, 

Flint powder, 

ENTROCHl. A genus of extra¬ 
neous foeuis, nsaaUy of about an 
inch in length, and made up of a 
number of round joints, which, 
when separate and loose, are 
Galled trockitn: they are curapfwed 
at the same kind of plated spar 
with the fossil shells of the echmi, 
which is usnally of a bluiab-grey 
ctdour, and are very bright where 
Cresh broken : they are striated 
from the centre to the cirenm- 
forenoe, mid have a cavity in tho 
middle. They seem to be the pe¬ 
trified arms of that singular species 
of the sea star-fish, called Stella 
arborescens. 

EFIDOTE. Pistacitc of Werner. 
A species of prismatoidal augiti*. 
It consists of silica 37, alumina tl, 
lime IS, oxide of iron S4, oxide of 
manganese lA, water 1.5. 

BP1DBRM18. If the human 
■kin be macerated in hot water, it 
separates into two parts, the cicfir, 
or true skin, and the rpUhirmU, or 
scarf skin. The continued action of 
warm water atleagth dissolves tlte 
ontis, bat does not aSect tlic epi- 
Aermis, neither does slcobol. Caus¬ 
tic alkali, however, dissolves it. It 
re sem b le s aoagalated albumen. 

RFflOM SaIt. the sulphate of 
ma g n es i a, They are cuDed Bptom 
Mdls because Ibey faure been eb-, 

m 




tained firom a salt spring ad Bnsesn; 
but they are usually procured firm 
tee moteer waters, which are the 
sea water, which is left after it 
has been so for boiled down, that 
the common salt, the muriate of 
soda, has pmeipitnted to ter hot. 
tom. If this liquor be faitlier eva¬ 
porated, in nnathcT vessel; sulphate 
of magnc»ia is obtained. 

EQt’lVALKNTS (CHEMICAL). 
Atoxic Tucoar. — If certain 
quantities of two different bodies 
be each of them sulRt:icnt to neu¬ 
tralize a third body, these two 
quantities are said to be equivalent 
to each other. Thus IM parts of sul¬ 
phuric acid, and tee ON of rownntic 
add will each of them saturate tlfi 
parts of potash : in tins rase we 
say, that the 100 and the 08 are 
equivalent to each other. We shall 
‘ accordingly find, that if 100 parts 
! of sulphuric acid neutralise 71 
I parts of lime, teat 68 of muriatic 
acid will also do the same tfaing ; 
and so on in any oteer case in teat 
proportion. If therefore we know, 
teat any number of parts of snlphn- 
rie acid will saturate any substance; 
in order to find how many parts of 
muriatic acid will be necessary, o'e 
bare only to state loo ; 68 : ; the 
parts of sulphuric : parts of muria¬ 
tic acid required. 

If in this way tee quantity of 
sulphuric acid necessary to satu¬ 
rate any quantity of soda, magnesia, 
strontiiin, iron, and all other sub¬ 
stances, bt! ascertained, we shall 
l>c able to know wbat quantify of 
muriatic will be required. Ami if 
we ascertain by experiiwnt. how 
much acetic acid will be required 
to saturate any one of these sub¬ 
stances, we may by ralculatinii tell 
what quantity o'ill be nece.isary for 
any one of the rest, as we know 
its saturating power roitipared 
with two acids, the powers of 
which ore already known. 

When two bodies unite to form 
one compound, it is rcroaikabie, 
that at all times whenercr that 
compound is produced, under 
whatsoerer circumstances, whether 
by nature or art, it always contains 
the same relative proporthms of 
its component parts. Thus, one 
volume of hydrogen unites with 
half that TOtuBM of oxygaa ia th« 
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foflMitim ■ti water. Two cubic 
iucbeB of hydrogen unite by com- 
buBtion with one of oxygen, and 
water ia tlie mult. If there 
should be three cnluc inches of 
hydrogen, and one oxygen, in that 
case water would be prodnced as 
before, and of tho same component 
parts; but there would Iw one 
ruble inch of byihrogen remaining 
as before. In like manner, if 
there be two cubic inches of hydro¬ 
gen, and two of oxygtni and water 
be produced by their union, there 
would remain one cubic inch of 
oxygen as b<‘fare. In either case, 
the surplus is left unchanged. 

Oases in thidr mutual actiim unh 
tonniy combine in the most simple 
proportions, sucli ns I to 1, 1 to X, 
or 1 to 3 by rotume. 

The same simplicity of ratio will 
not hold in their couhinatian by 
weight. 

hometimes two bodies combine 
together, in dilferent proportions ; 
but then it nt not like water and 
spirits, in any proportions what¬ 
ever with which which they may 
l>e mixed; but oitly in certain de- 
finite pruportioiis. Thus, potash 
aud carbonic acid unite together 
in the proportion of 70 potash, and 
30 carbonic acid, forming sub-car¬ 
bonate of potash; and 70 potash 
and 00 csrlamic scid, forming crys¬ 
tallised uarlionatc of potash, but 
without any intermediate combina- 
tions. Lead combines with oxygen 
in three proporUons :— 

100 lend and 8 oxygen. 

loo lead and Ti oxygen. 

100 lead and 10 oxygen. 


Potash and oxalic acid unite 
togetlier to form oxalate of potash, 
iu the proportions of it potash and 
1 aiud ; they also unite to form ben- 
oxlale of pota-sh, in tiie proportion 
of X potash, and X acid; and to 
form ijiiadroxulute, lliey unite iu 
the proportion of X potash, and 4 
acid. 

Upon these principles is founded 
what is called tlie Atomic Theory. 
It is assumed that, two diS'ereut 
bodies, chemically rninbine toge¬ 
ther only in the atoms, or iufinitely 
miniito ]parts. 

This IS, however, merely an aa- 
gumption, and iucapuUe of proofs 


for we can aeVer be certain '^hei 
we bare anrived at tho ultfanote 
atoms of bodies: and if matter be 
infinitely divisible, there are no 
ultimate atoms. 

Although, however this be merely 
an assumption, it is rendered 
highly probable, and will corres¬ 
pond with the facts deduced from 
the analysis of gaseous, liquid, and 
solid bodies. 

There is reason to fear, however, 
in a great vari^ of instances, 
tliat the prejudice in favour of 
the stoniic theo^' has had too great 
weight in deciding the judgment of 
the chemist in liu analysis; and 
that results in favour ot' this the¬ 
ory have been obtained, where, 
without such a bias, there would 
not have been such ooincidence. 
IhU is one of the numerous cases 
in clieroishy, where implicit laitt 
is to be witliheld, and whenre much 
remains to be explored by farther 
investigation. 

In forming a table of equivalent 
numbers, corresponding with what 
is supposed to be the proportionate 
bulk of the ultimate atoms of 
bodies, hydrogen is, by iiir H. 
Davy, assumed sa the basis, and 
is railed I ; oxygen will thou be 
8, and chlorine 3ti. 

Mydrogen ia the fittest to fbm 
the basis, ss it is the substance 
wbirli approaches the nearest te 
whst the clemeots, er ultiiiiate 
atoms msy be supposed to be. It 
bos energetic powers of combina¬ 
tion, its parts are repulsive of 
each other, and attractive of the 
particles of other matter; and it 
enters into combination in a qnan - 
tity much smal.er than any other 
substance. 

Some have assumed oxygen aa 
the basis of their tiUile of eqiiiva> 
lents. But the numbers in the one 
table are reducible to those «l the 
other. 

When the improvements, which 
may be expected, are hereafter 
made on tins snlgiN^t, such tables 
will be of much use ia ascertaininiK, 
the component parts of compoona 
chemical substunces. 

ESSBNUBS. The vtdMQe 
essentia] oils are called eaaaaMiea 
by the perfiuners. . 

SSSifiATIAI. Oa, Ml >¥0lt&s 
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tttJC Ottk dU(^ tiota trteA oU ht 
bciiu capable of evaporntioa at a 
niich lower beat; In being aolublb 
In alcohol; and In pouesaing a T«r^ 
aUAt dearee of •olubility in water. 

There b a grent noiiMr of vola¬ 
tile oik, dUUugdbhi’d by their 
amoll, their taate, their aperific 
parity, and other seitaiblc quali- 
Uea. A strong and peculiar odour 
may. however, hi* eousidered as the 
»«at characteristic of each species, 
nie volatile oils inflame with more 
Cwuiity than the fixed oils, and 
anord, by tlicir combustion, diiTcr- 
ant proportions of tbe same sub- 
atancaa, water, carbonic acid, and 
carbon. 

The followini specific gravities of 
different voianlu oils, were ascer 
tainod by ilr. Lewis 


Oil of Sassafras . . lOM 
Cinnamon . . 10.13 
Gloves . . . laai 
Fennel . . . bar 
Dill .... PM 
Pemy-royal . PfU 
Cammin . . UTi 
Mint. . . . ttJ5 
Nutmegs . . iMd 
Tansy . , . 048 
tTarroway . . 040 
Rosemary . . 034 
Jnnt^r . . Bit 
Oranges . . 888 
TVttpentine . TOT 


Tbe pecaliar odours of plants, 
aeem in almost all cases, to depend 
upon the peculiar rolaule oUs they 
•OTtain. An the perfumed dis- 
tiUed waters owe th<-ir pecnlbr 
preneitics to the robtile oils they 
Mid in solution. By coliecUng the 
aromatic oils, the fragrance of 
lowers, ao fugitive in the common 
•onrse of naturo, b as it were em¬ 
bodied, and made permanent. 

It oaanot bo doubted that the 
volatile oils eonaist of carbon, 
hydrageu, and oxygen ; but n6 
•eenraae euperiments have as yet 
boon made on the proportion in 
Mrieh fheoe eleaumb are com- 
mnetK 

Tbaytelatile ofb Imve never been 
aseAia articles of food, amny o( 
Masaa sm enadoyed In the arts in 
“^e ma n a fi tctnge of pignumts and 
▼anddhea, bat BMir most extensive 
a^Ucationb a|, perfumes. 


BTHER. A dsTy vObtBle MHL 
produced by the dbtiltatlim W 
alcohol ttflth an acid. 

IVhoti strong sulphurU: add b 
poured anon ah cqttil weight af 
alcohol, Che tluids nnite with a 
bbsltig tiobe and the production of 
beat, nC the same time that a ttn- 
gmnt vegetable smell b percdvfe^ 
resembling that of apples. It b 
tnurh botti'T and safer, however, to 
add tbe acid by stnall portions at a 
time, at such Intervals as that no 
perceptible heat may be produced. 
The mixture may lie made in a glass 
retort, and the dbtillation performed 
by regulated heat on a send.bath, 
a large tubulated recerrer being 
previously well adapted, and bent 
cool by irnmi'rsion in water, or tba 
frcunimt application of wet dotbsi 
A bent glass tube luted to thy 
tuliiitar of the receiver, and having 
its extremity immersed in a litttli 
water or mercury, will allow thy 
gases to escape, and confine the 
condensible vapnnr. Hie first pro. 
duct b a fragrant spirit of wine, 
which b followed by the ether, aS 
soon as the fluid in the retort 
begins to boil. At Bib period, the 
upper part of the receiver b tover. 
ed with large distinct streams of 
the fluid which run down its sides. 
After the ether has passed over, 
ialphdraas acid arises, which id 
known by its white fiimo and pecu. 
liar smelt. At this period the re¬ 
ceiver must be nnlhlcd and removed, 
rare being taken to amidbr(.athing 
tbe penetrating fames of the acid; 
and the fire must at the same time 
lie moderated, beeausa tbe residue 
in the retort is dbposed to swell. 

.4 light yellow oil, called sweet oi| 
of wine, comes over after the ether, 
and is suceoeded by blaek and font 
sulphuric acid. Ihe residae Taries 
in Its properties according to the 
m<uiagemfat of the heat. If the 
fire be much Increased toward the 
en1 of the process, the tulphurons 
acid Oiat oumes over, wUl be mixed 
witih vinegar. 

The ether cornea over mixed wHk 
alcohol and some sulpbarous acid. 

It was usual tu add Some distilled 
Water to this prodhet, Wbidi occa¬ 
sioned thy ether to rise to the topi 
AectificaBott b ahaolntely aecossan, 
if the fither have a salphorims smelt $ 
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«nd this U indeed the better metbod 
in oil G 4 »e«. because the water 
added iq the old nwtbod alwaw 
ubaurba about oue-tenth part of its 
weicht of ether, which cannot bo 
recovered without havine recourse 
ti> distillation: and also because the 
ether is found to absorb a quantity 
of the water. Previous to the 
rectiticatiau, a small quantity of 
black oxide of manganese sbould 
be added, shaking the mixture occa¬ 
sionally during 24 honra. Proust 
prefers clean alliiied lime, as recom¬ 
mended by VVoelfei observing that 
the bottle must not be above three 
paru filled, and that it must be 
moved about in cold water for sumo 
minutes before the codk is taken 
out. 

The inexperienced chemist must 
be reminded, that of the extreme 
inflammahility of alcoiwl, and stiU 
more of ether; the danger of explo¬ 
sion which attends the sudden mix¬ 
ture and agitation of concentrated 
acids and alcohol: and the sulTa- 
cating etfect of tho elastic fluids, 
whinb might fill the apurOnent if j 
inadvertently disengaged; are all 
circuraalancea which require cauti¬ 
ous niuiiagement. 

Sulphuric ether is a very fragrant, 
light, aud volatile fluid. Its evtrao- 
ratiun produces extreme cold. It is 
highly iuflamniable, burns with a 
more luminous flame than alcohol, 
which is of a deep blue, and emita 
mare smoke. At 40° below 0 of 
Pabreubcit it becomes solid. It 
dissolves easentiat oils and rosins, 
uud camphor very plentifully. By 
long digestion it dissolves l-14th of 
sulphur in the light, and I-I7th in 
the dark. This preparatiuu Mf. 
ravre reooniuieuds as an excellent 
test of lead in wine, which it throws 
down in a black precipitate. Mixed 
with the muriatic aolutiou of gold it 
retains a portion of-tho metal in 
solution for some time. 

To render ether still more pure, 
it may be mixe.l with subcarbouate 
ofpotass, and again aistUled. Etber 
boils at iifi° Pahreuheit- £tber,.«c- 
coeding to ^quagure, eonsiata of 
Hydr««en . . 14.40 
Oxygen. . , . 07.08 
Oarbon • • . 17.62 
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The mnrigtiq. nitric, tlie hydriodio, 
the noetip, dm benini«, o|Mi£ 
dtrie, and tartaric acids', 
united with alcobal, and a petnitif 
species of ether in each ease eh, 
tAioeda 

ETHIOPS (ManTiAt.). Mm* 
oxide of iron. 

BTHIOpSflflNSSSL). TheWadk 
sulphuret of mercury, 

RVAPORAtlON. A chemfeel 
operation usually performed by 
applying beat to any eomponna 
substance, in order to dispel tto 
Tolatile parts. It difilbrs from dif- 
titlation m its object, which chiefy 
consists in preserving die manf 
fixed matters, while the valatOe sUh. 
stances are dissipated amt lest. 
And the vessels are aceordlagly 
different, evaporation tieing eens. 
monly made in open shallow veoseli, 
and distUlation in an appantnt 
*uearly oioaed from the exterui 
air. 

The degrM of heat mnat be didy 
regulated in evaporation. tVhm 
the fixed and more volatile mattera 
do not greatly differ in dieir ten¬ 
dency to fly off, the heat most be 
very carefully adjusted; but in 
other caaea Utts is less neoessuy. 

As evaporation consists in die 
ossumpthm of the elastic tbrm, its 
rapidity will be in proportioi^ to 
the degree of heat and the dinunn- 
tion of the pressure of the atmos¬ 
phere. A current of sir is likewise 
of service in tlit« process. 

There is a v(>ry eflbctniu, and eco¬ 
nomical mode in which Uonnai aare 
evaporated in some mannnimries, ' 
A very large waterdi|^t atonn 
trough, or cistern, 4 feet broad, B 
doop, and 20, SO, or 40 Iwag, to 
covered above by a low brick aiids. 
At one extrendty of diis anefa • 
grate is built, and at the other« 
chiianey. A fire being lighted ha 
diis grate, tbe warm air is oaniek 
along the sur&ce of the Uqnor to 
the odicr end, and rises up dw 
chimney, 'niebbated air promotes 
evaporation, end as it Is qnWkhp 
earned off, bearing with It all dM 
vapour irbkh had risen up, m 4 
ne w' air comes in contact, ^ ' 
nrocesa goe« on with great ntHim, 

It is Bupposed that ersMrntMd 
vdll go on more quiekly Ikon d 
esyered (thhi 1fo|> 


100.0 
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^hUk • pipe IsmM, than, when 
the liquor ia firoely expoaed to tho 
air* 

Evaporatioi] depcnada Aucli opod 
tho swr&ce 'of land or water ex- 
poied to the atmoiphere :—^fron 
■oas and riTor* it ia rcry great. 
They send up as much vapour as 
is equal to their supply of water 
from streams and rain; and the 
balance is kept up by fufi^ro con¬ 
densation. Dr. Halley found, that 
the quantity of water cvaporatml 
from the Uediterranoan sea, in a 
summer day, amounts to 5,280 
millions of tons I Mr. Dalton found, 
^ut the evaporation from water in 
a flat vessel, exposed to the sun, 
was about 0.2 of an inch, in on in¬ 
tensely hot summer day. By the 
following table, it will be seen, 
that the mean evaporation from the 
surface of water thmu^out the 
year, is 36.78 inches. Tlic pro¬ 
portions for each month am as 
follows:— 


January . 


Inches 

1.30 

February . 


1.77 

March . . 


S.04 

April . . 


3.30 

May . . 


4.34 

June . . 


4.41 

July . . 


S.lt 

August 


3.01 

September 


3.18 

October . 


2.31 

November 


1.31 

December 


1.40 


Bishop Watson asserted, that 
even in the heat of summer, when 
there is no 'rain, and the ground 
is dried up, no less than 1,600 
gallons of water ore evaporated 
from a single ' acre in one day. 
What must bo the quantity of 
water evaporated from the sunace 
of_the_ whole earth and seas in 
this time I And what must the 
bulk of that vapour be, when each 
gallon of water is expanded to 
1,400 times its original bulk! U 
Jhay. he asked, what is flic use of 
flus immense evaporation t Where 
doOs the vapour go to t And does 
not the earth feel the loss of so 
gmat a quantity of flmt moisture, 
w^h renders tt fertile t To this 
answered, that, fbr a short 
TOe, tim vapoig io raitaiiwd ia 


the form of clouds; that these 
eloods ore condensed in due time 
by electricflty; that fliis condensa¬ 
tion is in the shape of itoiat, dew, 
r^n, snow, and hail, whhfti falling 
on the earth, fertitixe ail ports of 
it; and that, were it not for this 
mode of condensation, the inlands 
of ^1 countries would be deprived 
of moisture, and rendered com. 
pletc deserts, unfit for the nourish¬ 
ment of animals or vegetables. 

Rvaporation is much increased 
when the temperature of fluids i 
raised by natural or artificial 
means. — UqukU will toonct bo 
converted into vapour in tlic heat 
of summer, or in warm elimaies, 
flian in winter, or in oold ones. 
When heat is applied to liquids, a 
very quick evaporation takes place. 
This cannot bt' better exemplified, 
than when wVter in a saucepan or 
te.i-kettle eudts vapour frrom com¬ 
bination with the bent of a fire. 

All salts are separated from 
their solutions by evaporation ; fur 
the water rises in vapour, and 
leaves the solid particles tu crys¬ 
tallize. Ihis may be proved liy 
dissolving any salt in water, and 
then placing the vesoel contain¬ 
ing it close by the fire;—^when 
the water disappears crystals wilt 
be formed. In the laim way, 
saline solutious are first ooilrif, to 
rid them of the main body of 
water, (which being farmed Inlo 
vapour, speedily flics olT;) and 
having thus attained a certain 
consistency, or having beeomo 
thicker, they are poured into shal- 
low vats; a more moderste heat 
is now applied, by which a slow 
evaporation is kept up, eo m to 
prevent distariiauce m flm crys. 
talliution; and in due time the 
desired efiect is produced. In 
this way, muriate of soda, (sea 
salt,) carbonates of aoda, and pot- 
ass, sulphate of magnesM, sofar, 
ttc. ftc. are obtained. 1%e mtn 
Mr. Thompson has applied steam 
to flie evaporation of solnflons of 
sulphate of potasa, Ac. found at 
Cheltenham. A chamber, eon- 
taining a dozen of vats, to Watrui 
by pipes proceeding firom a steam- 
bouer; thus the evaporaflon is 
perfiiRaed with little tooiflilo «r 
expense. 
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tA w«rttt c«iiatriM, Urge i>oaU 
■xe ftUaid wMi MM asd other wUine 
woten, from which the oolar heat 
eauyes vuich erapmiition, IcaTing 
the aait hvbiitd. Thhi art U 
known to the South Sea Uandcn. 
In the Bajr of Sucuy, bay-uilt ia 
UMile is the Mine way. _ The ; 
Elp'pthui lake*, where auM U ate 
taiuetl, are filled by the orrrflow- 
iii^ of the NSe, and afterwania 
dried up by the beat of the auu, 
the aalt ia ucrurdiuicly left behind. 
Borate of aoda ia obtained from 
the Wtttcra of a hdu* in ’lliiliet. by 
tho aoiue proceaa. The solution ia 
vouri-d into ahattow cutitM-a made 
in the MBth. and eraporiiU-d by 
the heat m the aun. in Ibia roun- 
try too, avi-water ia tirat ev.ipo- 
rated in pita, beibrv it ia aubmitled 
to ehuiliUuu. All aalinu aolutiuna 
are thua nutnutrutrd, and, of 
course, do not re<|uiie au much 
capenav of fuel. 

In lowering the temperature of 
bodiea, eraponiion ia of ex ten- 
sire uao. 

Viuoa may be cooled, by wrap- 
piuR the bolttes round with wet 
clot^. Wine-roolera act upon 
tho oauie principle ; fur.thr reaaeis 
into wiiklt the hottlea are put, are 
mode of a apungy or porous ware, 
through which the water exude*. 
I'hia water eraporati-a, and in 
doing ao, roha the wine of ita 
heal. 

U'et cloths ore used in Asiatic 
countries, to cover tlie window's ; 
hy which iiwaua the apartiueuta in 
the luniaes arc hi pt roul. A aiini 
hir proc.iution ia takeu in Sicily 
and Malta, during the period of 
tho iimTO, or but wind. Bvapo- 
mliun, hy apritikliiig the lloora 
with periume,l waters, ia a luxury 
mueh used by Baatcrii uuiiiarcl.a. 
After rain, tho wcilicr U cold, to 
conaeiittonce of an inimed'iate and 
uxhtnaive eaiip..rat!uii. 

A must cruel kind i-f puniahmont 
ia practised in one of the Aaialic 
GOUutriM. The bead of the cri- 
ininal is ahuvud, and he ia placed 
in Mich a aitiialiun that drop's of 
watur contittne desctniding upon 
one p^ of lUa howl, by capillary 
atcnctiou, from a vessel aliove. 
Thu drops uvaporatc, and cuosu- 
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qnently eanry' nfray is »sc1i froail 
as i^res to them the elaatie ihrm j 
and as one doea not descend untit 
the otlwr is dried np, the contl- 
nual abatraetion of heat ia the 
cause of extreme agony. The 
unfortunate victim dies raving 
mod. 

El’CHLOKlNB. Protoxide of 
chlorine. 

Et’CLASB. Prismatic emerald. 

EUDIOMETER. An uwtnimcnt 
for aacortniuiug the purity of air, 
or rather the quanfity of oxygen 
containcJ in any jdven buu of 
elastic fluid. Ur. Priestley’s dis¬ 
covery of the great readiness with 
which nitroua gas combines writh 
oxygen, and u precipitated in 
the form of nitne acid, vras 
the basis upon which be con¬ 
structed the first instrument of this 
kind. 

Mia method vras very simple: 
a glass viwsel, containing an ounce 
by measure, was filled wiUi the 
air to he examined, which was 
tranafa-rsed from it to a jar an 
inch and half diameuar, inverted in 
water; an equal uieasure of fresh 
nitrous gas was addl'd to it ; and 
Uie mixture was allowed to atand 
two minutes. If the ahaorptfon 
Were very conaiderable, mote ni¬ 
trous gas was added, till all tho 
oxygen appeared to be absorbed. 
Tbs' residual gas was then trana 
ferred into a glass tube, two feet 
h»ig, and oue-lhird of au inch 
wide, graduated to tenths and 
huudr(>dika of an ounce measure ; 
aiul Uius the quantity of oxygen 
abs'irbed was raeaaiired by the 
diminution that had token place. 

Von Humboldt proposes that 
tile nitrous gas should be ex- 
amiuiHl, bi’fore it is used, by 
agitating a given quantity with n 
sululiou of sulphate of iron. 

Sir H. Dav-v employs the nitrons 
gas in a diilereut manner. Be 
passes it into u saturated solutiaa 
of given muriate or snlphato ef 
iron, which bei^omea Kpsu^ue end 
almost black when folly unpreg. 
niitod with the gas. The nir to he 
tried is eontaiiti^ in a smaJl gvn- 
duated tube, largest ot the i^pen 
end, whiefa ia iuuodnced into Um 
I Mdutfam, and Biea gnntly inrilflni 
« •• 
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tovwd <lui litotisQtt, to Wioelermto 
tbe action, winch will be (wa|^ote 
in a few minvtea, to aa to tutre 
abaorbed alt Ute oxygen. He ob- 
jH^ea, that the neaeuxe xauat be 
tuen aa aoon aa thia i« done, 
othenHao the bulk of the air will 
be increaaed by a slow decompo- 
•ition of the nitric acid formed. 

Volta had recourse to the acccn- 
Hon of hydrogen gas. For this 
purpose, two meaaurcs of hydrogen 
are introduced into a gi^uated 
tube with three of the air to be 
examine^ and fired by the electric 
spark.. Tbo diminutioit of bulk. 
Observed after the vessel had r«-. 
turned to its original temperature, 
divided by three, gives the quan¬ 
tity of oxygeu consumed. 

Pbosphorus and sulphuret of 
potash hove likewise been em¬ 
ployed ill euJiometry. 

A. niece of phosphorus may be 
introduced, by meaua of a glass rod, 
into a tube contaiuing the air to 
be examined, standing over water, 
and suffer^ to reuuuu till it has 
absorbed its oxygen; which, how¬ 
ever, is a alow process. Ur a 
glass tube may be filled with mer¬ 
cury and inverted, and a piece of 
phosphorus, dried with blotting 
paper, introduced, which will of 
course rise to the top. It is there 
to be melted, by bringing a red- 
hot iron near the glass, and the 
air to be admitted by little at a 
time. At each addition the phos¬ 
phorus inflames; and. when the 
whole has been admitted, the red- 
hot iron may be applied again, to 
ensure tbe. absorptiuu of all the 
oxyfien- la either of these modes 
1 doth of tlie residuum is to be de¬ 
ducted, for the expansion of tbe 
nitrogen, by means of a little phos¬ 
phorus which it aflurds. 

Professor Hope of Edinburgh, 
employs a very couvmuent eudio- 
.moter, when sulphnret of potash, 
or Sir H. Davy's lignid is used. 
It consists of two glass vessi’Is, 
one to bold tbe solution of sul¬ 
phuret of potash, or other eudio 
nmtrie liquor, about two iuebes in 
diameter, and three inches high, 
with a nocKt at tbe top as usual, 
Uhd a tuhnlwe, io be closed with 
ltat*n«l^a1|t|Mi»idg|iwr the hot- 


torn i the other to a ttdm, ahetit 
eight inches and a half long, with 
a neck ground, to St into that of 
the former. This beiug filled with 
the air to be exanuned, and its 
mouth covered with a flat piece of 
glass, is to be introduced under 
water, and there inserted into the 
mouth of the bottle. Taking them 
out of tbe water, and Inciiniug 
them on one side they are to ho 
well shaken, occasionally looaeu- 
iug the atopper in a baiun filled 
with water, so aa to admit Ihia 
fluid to occupy the vacuum occa¬ 
sioned by the absorption. BotUee 
of much smaller aiao than here 
mentioned, which is cato|^atod for 
public exhibition, aaay^gonerally 
be employed; and. perhim, a 
graduated tube, ground to fit into 
the neck of a small phial, without 
projecting within it, may be pre¬ 
ferable on many occaaions, loos¬ 
ening it a little under water, foam 
time to time, aa the abaorption 
goes on. 

KUPHORBIUM. A gvtmresin 
exuding from a large oriental 
shrub, euphorbia ofllcia. linn. 

It >s brought to us iinmediotoly 
from Barbary, in drops of aa 
ireegolar form; some of which 
upon beiug broken are found ta 
coataiu little thofus, small twigs, 
flowers, aud other vegetable mat¬ 
ters; others are hollow, without 
any thiug in their cavity; the 
tears in general are of a pale yel¬ 
low colour externally, somewhat 
white withinside: they esaily break 
betwixt tbe fingers. Bpectfo gra¬ 
vity 1.1X4. Sti|Atly applied to the 
tongue, they aSect it with a very 
sharp tuuug taste; and, upon 
beiug held w some time in the 
mouth, prove vehemently arrimo. 
uious, iuflaming and exuloeiatiug 
the fauces, Ac. Enphorbinm w 
extremely truuhtesome to pnlvw- 
rise, the finer part of the powder, 
which files oir, oifocting the head 
in a violent manner. The acri¬ 
mony is so great, as to reader it 
absolutely unfit far any internal 
use. It IS mueh employed in the 
veterinary art aa an opispastic .* 

The folwwing cansutueata were 
found in ••ipharbwaa by JtoMoif 
BOti 
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’!%« rr«ln b cxceMlrely acrid, 
•nd pnboiwiiu. 

KXTKACT osiota io atmoat all 
plant*, it nunr bo pmcnrod in a 
Mato of toieranic purity from aaf- 
fWm, by fUfroty infuaitis it in 
wnt(>r, and ovaporatina ibe aolu 
tion. It may lixcwiae be obtained 
from ratochu, or tfrra Japoflca, a 
•nb«tanc«> brought from India. 
Ttd« aubatanro Cnnaiat* principaHy 
of aatriagrul matter, and extract; 
by the action of water upon it, 
the aatringeut matter U first dis- 
Bolrcd, and may l»c ai'pahited 
from the extract. Kxtruct ia al¬ 
ways more or less coionred ; it i« 
lutlubie in atrobot and water, bnt 
not »otabIe in ether. If onites 
with altunina when (bat earth ia 
bulled in a solution of extract; 
and it is precipitated by the salts 
of alumina, and by many metallic 
aolutiotts, particularly the saiation 
of muriate of tin. 

Prom tbe products of It* distil¬ 
lation, it seeuw to bo composed 
prinripaily of hydrogen, oxygen, 
carbon, and * little axote. 

There appears to tw almost as 
many rarietie* of extract as there 
are species of plants. The dilihr. 
ence of their pr-iprrtle* probably 
in many rosi** depends upon their 
N'iog ronihliiiul with aiiiall quan¬ 
tities of other regrtahlo princrples, 
or to their routainiiig dilihrent 
saline, alLaline. arid, or earthy 
fngrodieni*. Many dyi'ing sub- 
siaiires seem to be of the nature 
of rxtnn lire principle, such as 
the red rolourinc matter of mad¬ 
der, and th« yellow dye, procured 
from u-eld. 


A T 

Extract liM a efraig aWic tWK 
fhr the fibres of eetton of Ham, 
and comblnea with these siibata»> 
CO* when they are boiled in a sotn* 
tioB of K. The eombtnatian ic 
made stronger by dbe interventim 
Of mordants, which are earthy or 
motailic combination* diat nnltn 
to the cloth, and enable the 
colenring matter to adhere more 
strongly to it* fibres. 

SxtTMd, in its pure form, ran- 
not be nsed as an article of food, 
but it is prebahly nutridre when 
uhiiod to starch, mucilage, or 

"IYe. The humonr* of the eye 
hare been ecicntiffrally examined 
by M. Chenerix. Most of his ex¬ 
periments were made wiUi the 
eye* of sheep, as fresh a* they 
could be obtained. 

The squeoos humotfr is clear and 
transparent, without smell or taste. 
Specific grarlty 1.009. It consists 
of water, alfaumco, gelatine, and 
muriate of soda. 

The crystalline contains a much 
larger proportion of wafer, and 
no muriate; specific gravity 1.1. 

The ritreous humour, when 
pressed through a rag to free it 
from capsules, is found to be tbo 
same with the aquimus bumov, 
both as to specific grsrity and its 
component parts. M. Chenerix 
could not discoret any pbosphstn 
in these humours, which M. ronr- 
eroy had supposed he had found. 

The same prodoets were fbttnd 
in the human eye, bnt the spedte 
gravity of the erystalHne humoUt' 
was found to be 1.0/9, and of the 
nqupoua and vitreous humours to 
be I.OOU. 

Tbe specific gravity of the erys- 
talline humour of the eyes of oxen 
was found to he 1 JI< 0 S, and Of th« 
other hnmuurs 1.00)01, ' 

The speeiflc gravity of Hie erys- 
talUne humour gradnalTy increases 
from the raifhcG to the centre. 


EAHM’SITB ALTOMAUTB, a I EAKINA. TegetsMe fim. 
subspecies of oetohedral oorun- , PAT. Ihds imWisI ‘ phi tm tft H 
dam. I eouposed of tat oBy iidirihiiiig_ 
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vhiclt remains fluid at tlic ordinary 
state of the atmosphere, and ano¬ 
ther substsuce much less fusible. 
Tlie first of these melts at 450 , 
and the aecond at 100 °; and about 
twice ns much of the first is sola- 
ble in aleobol os of the second. 
The oily substance is much more 
readily chanced into soap by the 
addition of alkalis. 

When fat is united with potass 
it; is changed into three bodies, 
niargurine, fluid fat, and the sweet 
principle; and this change is 
e.Tected without the absorption of 
any forrigo substance. 

KflJClXA. See Stakch. 
KKLSPAB, OB FELDSPAR, is 
bard in a somewhat leas degree 
than quartz and more easily bro¬ 
ken. It is foliated or composed 
of thin lamina or plates, by which 
it may be generally distinguishtHl 
from quartz. The crystals are 
most commonly four-sided, or six- 
sided prisms, whose length is 
greatirr than the breadth. It has 
a shining lustre. 

'Ihc colours arc white, gray, milk- 
white, yellowish or reddish-white, 
Boiuelimes inclining to green, 
'ihe red passes through various 
shailcs from a pale to a deep red. 
Crystallized felspar is translucent. 
It may be melt -d w'itbout the ad¬ 
mixture of alkalis, and forms a 
gbi.ss more or less transparent, 
which quality it derives from the 
lime or alkali tiuit compose part 
of the constituent ingredients, but 
difTcreiit specimens vary, according 
to the analysis of the same ehemist. 
iiilex ..... 03 . 74 

Alumina .... 17 .. 14 

Potash.1.1 .. O 

Jiime.3 . . S 

t»xyd of iron . . . 1 . . 0 
Loss ...... 3 .. 6 

_ Others give the proportion of 
sllex 40, alumina 34, Ume 0. 

The existence of potash, or the 
vegetable alkali, in felspar is a 
fact deserving particular attention, 
it may be owing to this cirenm 
stance that felspar is so frequently 
oluerved in a soft or decomposing 
state, Mthoogh its hardness is 
Uti^ inforior to that of quartz 
whw undecayed. Those felspars 
Which are diaable ore probably 


free from potash. Felspar is tome- 
times uncrystalliscd and 'compact, 
in which state it is dasaed by the 
French mineralogists wdth jpetro- 
silex or hom-stone. It fit fusible 
without the addition of alkalis. 

This is one of the moot abundant 
minerals, being the principle enn- 
stitnent part of {[ranitr and gneias; 
it occurs in whitr-stime, syenite, 
and porphyries. Green-stone is a 
compound of felspar and horn¬ 
blende. I'nder the name of pe- 
tunze it is a chief ingredient in Uia 
Chinese porcelain. There are a 
great number of varieties of fel¬ 
spar enumerated by the mincuralo- 
gists. There are, I. flrfii forks. 
Colour greenish-white ; iridescent; 
and in thin plates, pale flesh red 
by transmitted light. Its const!- 
tnenta are, 04 silica, M alnmina, t 
lime, and 14 potash.—rawyweflo. 

I’nder the namo of moonstone it 
is worked by lapidaries. Another 
Taricty, from Silmria, is rallied ann. 
stone by the jewellers. It is of a 
yellowish cotonr, and numberless 
golden spots appear cKstributed 
through its whole suhstance. 

3. frfrpar. Colour grey, 
ish-white. Crystallin-d in broad 
rectangular four-aided prisms, be- 
relied on the extremities. Its 
constitnettts ore, W silica, IS alu¬ 
mina, I4.S potash, and 0.S oxtdo of 
iron— Klayr, It occurs imbedded 
ill pitch-stone porphyry in Arran 
and Rum. 

I 3. /cc-A/wr. Colour greyish-white. 
Massive, cellular and porons; and 
crystallized in amalk, thin, ionglsli 
six-sided tablA-s. 

4. f'ammtm frlrpar. Colours 

white and nnl, of various shades; 
rarely grei-n and blue. Its con- 
Btituenta are as follows ; 

Siberian Flesh- Fnlspsr 
green rod fel- from 

felspar, spar. Faasau. 

.Silica, •B.U3 m.7i in.» 

Alumina, If.tM 17.30 tU.OD 

Lime, 3.00 l.xS ■.79 

I'otaah, 13.00 1*1.00 14,00 

Uxide of iron, 1.00 0.73 water, 1.00 

MI.SS 1M.SS iTm 

t mmq. Kate. HmdMt. 

5. txArodorr /rltyrtr. Colour 

grey of varioiu oliadco. Wli«i| 
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Uglit fan* Ml it in eertahi dirrc- 
tims. it (ntbiMta a great rariety of 
beantifal eoloura. 

B. f^part filspar. Colonra, 
white, gray, green and red. Ita 
Conatitii^ta are, 31, silica, 30.3 
ainmina, 11.33 lime, l.TS iron, 4 
■aoda, I’M water. 

f. which see. 

B. Bar/kf eommon fettpar. This 
seems to be disintegrated common 
fclapar. 

0. t^orrflaim forth. Sec Ci.»v. 

Ppramidiit frltpar. See Scaro- 

LITS, and E(.40i.iTa. 

Brismufto-ppramlttai/tUpmr. Sor 
Ms lONITS. 

HhotHhoiUat/ettpor. SeeN'trHS- 

FBRMENTATION. By this term 
i* nndentnod a spontaneous mo 
tinn, which is excited in regrtable 
or antmal snhstance* which totally 
ebangm their nature. Anima'i 
liquids alone, or mixed with rege- 
tables, quickly become sour, and i 
this is called acetous fermentation. 
But when a solution of saccha¬ 
rine matter, or sa< charine matter 
and starch, or sweet juices of 
fruiu sulTer this change, the re¬ 
sult is beer or wine, slid tlie pro- , 
cess is I'sUed a vinous fennenta- 
tinu. An ulterior change to which 
all moist animsl ami leKelahte sub* 
stances are liable, U c<illed putre- 
faclire fernientasinn. These j>ro- 
cessos go oil uio"! r-ipidly at a mo¬ 
derately high temperatui’e. 

A.s Teget.ihles consist of carbon, 
oxygen, .mil hydrugeii, and animal 
niatlet cmi-iists of these priuri- 
ples lonilHiied with ssote, all thi- 
priHlucts of fonueiitatiiiii must be 
products of these three or four 
principles. 

All leget.oMe .mhstanres con¬ 
taining sserhande matter is sns- 
cimtihle ot inious fennenlstinii. 

■fhe liquor first liei’onies turbid 
and viscid -. an intestine motion 
and increase of bulk gradually 
lakes plaee; air but hies an* di.s- 
ehar|;i'd irom its whole inuHs,burst¬ 
ing lonli with a perceptible noise, 
and forming a Lind of froth or 
yeast. The sweetness of the fluid 
diM|>poiirs, and a pungent tasto is 
Bcqiiireil. After a eeriain time, 
these phenomena cease, and the 
fluid deposiu a copioua sediment, 

SJIT 
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and become* again clear, bright, 
and transparent. It baa acqninNl 
a brisk taste, a einnus odonr, and 
an intoxieating quality. Wine is 
obtained from the expressed juiee 
of the grape. The grapes are pat 
into tlut wine press and sqneenM, 
and the Kqnor obtained is pwt 
Into a cask, where It Is fermented i 
it is then drawn off and pot into 
other casks, where a second 
though iiisensildc fermentation 
go«fs on; and it is this change 
which causes the dilTerence 
tween ftif and oeu’ wine. Wine is 
the stronger in proportion to the 
quantity of saccharine matter con¬ 
tained in the grapes. By a simi¬ 
lar process raism wine, currant 
wine, gooseberry wine, and cider 
and perry may be obtained. The 
mode of obtaining ale and beer is 
already noticeil under the article 
Alx. 

Acrordirm to I.aTotsieT IM parts 
of sugar afford- - 

Alcohol ..... 37.70 

Carbuiuc acid . . . 33.34 

»3.04 

When it is required to preserve 
fermented liqnors in the state pro 
duci-d by the first stage of fermen¬ 
tation, It is usual to put them into 
casks before the vinous process i* 
completely elided; and in these 
closed vi’ssi’ls a change * ery slowly 
ronlinue.v le l>c made for many 
months, and perhaps for some 
yetirs. 

But if the fermentative proceaa 
be vuflereil to procmul in open 
vessels, mori’ esjM’eially if the 
teinperature be raised to 00 de¬ 
grees, file acetous fermrntatioii 
Climes on. Ill this, the oxygt'U of 
the atmosphere is absorbed: and 
the more speedily in proportion 
as the siirfaees of the liquor are 
nfti’ii chougi’d by lading it flmm 
one ves.si*l to auolhvr. The usnul 
method ronsists in exposing the 
fenne-nted liquor to the aiir in 
open casks, the biiii^bole of wbidl 
is covered with a tile to prevent 
the entrance of the rain. By th« 
absorption of oxj’gen which toksw 
place, the inflammablo spirit ho- 
come* ronrertod into an aeld. If 
the Uquid be then Mryoaed On 
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4 i<tHi«t) 0 D, pore TinecM comes 
over instead M ardent spirit. 

Wlten Die spontancotu derom- 
pnsitios is suDcred to proceed 
Myood tbe acetous process, the 
vincenr becomes viscid and foul; 
air is emitted with an olfensive 
smell: volatile alkali flies otT; an 
earthy sediment is deposited; snd 
the remaining liquid, if any, is 
mere water. ITiis is the putrefac¬ 
tive process. 

The fermentation by which cer¬ 
tain colouring matters are sepa¬ 
rated from vegetables, as in the 
preparation of wood and indigo, 
u carried much farther, approach¬ 
ing the putrelaetive stage. 

■ It in not clearly ascertained 
what the yeast or ferment per¬ 
forms in this operation. It seems 
probable, that the fermentatire 
process, in considerable masses, 
would be carried on progressively 
from thu surface downwards; and 
would, perhaps, be compicfrd in 
one part belore it had perfectly 
commenced in another, if the 
veast, which is already in a state of 
fermentation, did not cause tlie pro 
ccss to begin in every part at 
once. 

FKRKOC VAN AXES. The same as 
Ferroprussiate. Secl’ai'ssic Aciu. 

FERHOrYAMC ACID. The 
same as Ferroprusaic Acid. Fee 
I'BfSMC Acid. 

FlBlil.N is a peculiar organic 
ronipouDd found iu leget.ables and 
ill animals. There lu.* few vege¬ 
tables from wbif-U this substance 
is obtained distinctly rliaracter- 
ised, but it is found abundantly 
in all animals. It is found in the 
chyle, the blood, and the muscular 
flesh. If tlu- blood from tbe leins 
be beaten with rods, long reddish 
filaments of fibrin will adhent to 
them, and if washed in cold wab-r 
they will become colourless, and 
the matter of fibrin will be found 
to be solid, white, insipid, without 
colour and smell. Wiien moist it 
is, in some degree, clastic ; when 
dried it is yellow, hard, and brit¬ 
tle. By dmillation it yields rar- 
homde of Ammonia, some acetate, 
Imyrn oil, and gaseous products. 
Xhgve remains in the retort a 
^arcoal, which, after cambusiion, 
^yea phosphate of lime/ pkoa- 


phato of fMLfinc*i*i vUh caihon* 
ates of lime and aoda. 

t'oncentrated acetic acid aoftons 
it at an ordinary temperature, and 
with beat, converts it into jelly, 
soluble in hot water. Fulpbiirie, 
nitric, and muriatic acids, preci¬ 
pitate the animal matter and form, 
acid products. 

Aqueous potass snd aoda dis- 
solre fibrin in cold water, without 
changing its nature. but w'itli heat 
they produce ammouiacal gas and 
other usual animal producU. 

It is composed, acimrdiiig to 
kt. <>ay Lusssc and Theuard, of— 

(hrbou. S3.M0 

Aaote . . . . , IS.Md 

Oxygi-n , , , . lO.dHS 

Hydrogen . . . , T.OXI 

lOO.OllO 

FinnOUTR is a tniiivrsl of a 
white and grey colour, consistiug 
of alumina M.Vd, silica 3li, iron and 
loss 3.7$. It is crystaUiu-d in 
rbomlioidal prisms. 

FKU RE STQSE. See Acsi. 
hatoi.itc, 

FILTRATION. An operation, 
hy means of which a fluid U ine- 
chanically separated from con¬ 
sistent particles merely mixed 
with it. It does not dilfer from 
straiiiuig. 

All apiurstus fitted up for Ibis 
purpiice is called a filler. Thu 
form of this is «ari«us, wcorduig 
to the iulentian of the operator. 
A piiwa* of low, or wool, or • ottoii, 
sliifled into Uie pipe of u funnel, 
will prei eut the p.e>sage of grower 
p.irtirles, and by tliat means reu- 
ilitr tlie fluid clitarer which comes 
through. Spniige is still moro 
elfci-tuul. A strip of linen rag 
wetti-d and hung on r Ute side of 
a vi'tsel cuuiainiug a fluid, in such 
a manner as that one r’lid of the 
rag may be immeraed in th<> fluid, 
and the other end may remain 
without, below Ihit surfree, will 
act as a syphon, and carry over 
the clearer portion, linen or wool¬ 
len stuffs may either be lasU-ued 
oter the mouths of proper vessels, 
or fixed to a frame, like a sieve, 
fur the purpose of filtering. All 
thaou are more commonly used by 
cooks and apothecaries than,by 
phUoaoplucfil chomists, who, for 
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ft* moft «a* tho paper ca]* 
led cap pap«r, aaade up wUtkout 
aiae. 

Aa fhe ftitration of r^niaiderable 
qnantiriea of initl could not be 
crffim-ted at once without fcrraUng 
ftc Alter of papcti it ia Aitmd to- 
qniaitc to tue a linen cloth, upon 
which the paper u applied and 
Bupported. 

Keripitates and other puWeru- 
Irnt matter* are coUected au>re 
apeedily by Altration tJian by aub- 
aidrnen. But there are many 
chemiata who diarlium the uae lif 
thia method, and avail iltcmaelre* 
of the latter only, which ia cer¬ 
tainly more accurale, and liaMe to 
iio oniection, where the powder.! 
are aiirh a* will admit of rdu!i-;>- 
ration and drying in the opr:ii 
air. 

Borne Auida, aa turliid water, 
may be ptiriAedby Altorina through 
aand. A large eartfaim ftinnel, or 
atone Imttle with the bottom be (ten 
out, may have ita ueck looaeiy 
atupped with araall atontw, over 
wbirh aanaller may he placed, 
Btipportin^ layer* af gravel in- | 
rrraainc iii Atiene.<a, and laatiy 
eoverea to the depth of a Aiw tii- 
eliea with Ane annd. all thoroughly 
eleanved by W'aahiiig. Tbit np- 
paratua ia superior to a bltering 
atone, aa it will <l-anse w.tter lu 
large quantities, hiiiI may rvadilv 
be renewed when the passago ia 
obatructed, by t.ikingouc an i wash- 
iiig the upp<-r stratum of sand. 

A Alter fur rorrosiie ii-yuora 
may be constriirteii, uu tlie same 
priiieipb-.s, of broken iliid pounded 
glass. 

Du board of ship, wh-r<- economy 
of water is oUen an «iii it of con 
aidoratioii, dirtv wa!-r la :y iMsi>y 
li* pnrilieii, s>> as to In* lit iiR.iiii Air 
washing. Lei it be pul’Mto a large 
tub, and get nnottier tub of a 
aiualtei- sire, with Im’es in tlic bot¬ 
tom, with siiiid and rhsri'oal strew¬ 
ed on the Imtl mi. If tills tub !.<• 
plarcd in the larger tub, the water 
will riae iiitu it, aud wiU be found 
clear. 

PIRK. See Cki.oaic and Cou- 
acarnih. 

PIKG DAMP. A name given by 
the miuura to the gaa which forma 
In tho mtnea, and prodnoea «aplo- 


aiona. See CkgsocTTin Htobo* 
er.s U*a. 

FIXATION OP GA.S, thia term 
haa been introduced into the new 
ayatom of matter and motion, to 
eapreas the tranafer of the motions, 
of the atom* compoaiug g i«,.whcn 
coudeuaed or aolidiAed, by which 
heat ia at the same time produced ; 
for aa the ntoins of the pas part 
with their motion, or some of their 
motion, to the adjacent bodies, and 
he.it is assumed to be atomic nio- 
tiou; so after such transfer, adia- 
cent liodiea exhi'nt foil.'; in the 
case of the Axation iu the lungs of 
animals, heat and musentarenerzs : 
aud in Unit of combustion, heat 
and thr radiatiaa a/ lin'd. In each 
cuae the oiiygeiM»n.s .itoin.s si.-em to 
produce these results, as they 
disappear during tiie npcr.itioiis; 
aud the rcaulltng heat is greater 
than the prviiou.- heat of the gaae- 
oua medium, owing to the ron- 
ci ntratioii, and t! c acceleration by 
repetitiniu. 

I'tXKD AIR- The name given 
by Ur. Black to carbonic arid gaa. 
On uccnunl of its being Axed, or 
aoIidiAed in cba'.k. 

PtXKD OIL la o'ltained by cx- 
preiudou from seeds and fruits; 
the olive. Uie .v'ltioud, linseed and 
rape seed, aAurd the most common 
liM'd oils. The priiperlie.v of Axed 
oils are well kuoun. llieir speciAc 
grainy ia leas than Uiut of water; 
that of olive and of rape seed oil ia 
1113 ; that of linseed imd almoud oil 
V'ii ; that of palm oil IKid; that of 
Walnut and buet-h mast oil A33. 
Many of Uie Axed oils cuugeal at a 
lower temperature tlinn that at 
which water freeies. They all re¬ 
quire for their ei ap.iratioii a liichcr 
temperature tliaii that at which 
water huiis- The products of the 
enmhustion of oil are water and 
carbaiiie acid gaa. 

Prom the experiment of Gay 
L-jsaac aud Theuard, it appears 
th-it olive oil coutaius iu 100 parta. 

Carbon . - 77,013 

Oxygen . 0.477 

Hydrogen . 13,300 

This estimation ia a near *|s- 
pruxinuitiou to II proportions of 
carbon, TO hydrogen, and | oxyvcu. 
The following i* « Rat of fixod 
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oili, and of fhe tree* that aflbrd 
them. 

Olive oH, from the olive tree 
(qlea Europca), linseed nil, from 
tlie rommon and perennial flax 
(linum usitatissimiim et prrenne), 
nut oil, from the hazel nut (coryllus 
avcllana), walnut (jujtinna regia^, 
hemp oil, from the hemp (cannalna 
Kitiva), almond oil, from tlie sweet 
almoud (amygdalus communis!, 
ueech oil, from the common beech 
{fagus sylvaticn), rape-seed oil, 
from the rapes (brassira napus et 
campestris), poppy oil, fnim the 
poppy (pnpaver somniferumt, oil of 
sesamum, from the sesanimn <sesa- 
nsum orieutale), cucumber oil, from 
the gourds (cucurbits pepo et ma- 
Inpepo), nil of mustard, frtnn the 
mtutard (sinapis nigra et arvenis), 
oil of snnilower, from the annual 
and perennial sunflower, (heli-in- 
thus annuus et perennis), castor 
oil, from the palma ebrisU (ricinus 
communis), tobacco-seed oil, from 
the tobac-co (nicotiann tabacum et 
nistica), plum kernel oil, from the 
plum tree (prunns domestira), 
grap<--seed oil, from the vine (vitis 
vinifera), butter of cacoa, from the 
CHcoa tree (theobroma cacao), lau¬ 
rel oil, from the sweet bay tree 
(l.'iuni!'nobilis). 

Tlie fixed oils are very nutritive 
subatanfer j they are of great im 
portance in their nppiicslioiis to 
the purposes of life. Fixed oil, 
in combination witli soda, forms 
the finest kind of liard soap. The 
fixed oils are used extci.sively in 
fhe mechanical arts, and for fhe 
preparation of pigments and var¬ 
nishes. 

FIXITY. The property of resist¬ 
ing the beat, so as not to rise in 
vapour. 

rl.AKEWHITE is an oxide of 
bismuth. 

Fli.\MB. Sc-e Co.unt'STKiN, 
FLESH. The flesh of aniuutls is 
found to consist of fibrin, xibnmcn, 
■gelatin, extract, with phosphates of 
soda, ammonia, and lime, earbo- 
iiate of lime, and sulphate i.f soda. 

FLINT. This mineral consists of 
9H silica, O.fiO lime, alumina, 

O.'iS oxide of iron, i.flioss. Its prin¬ 
cipal use is for gun-flhits, and it is 
also rbdnced to a powder, end used 
tn the manafocture of porcslauu 

•m 


and staM. In EaKlati4 flint 
ally fmnd in immense strata under 
beds of chalk. It has excited the 
curiosity of geologists to determino 
in what manner frie nodulea of this 
substance have corao into the mid¬ 
dle of caJrareous rocks. It is sup¬ 
posed thst the siUcious earth may 
have permeated the line, and 
afterwards been separated by che¬ 
mical affinity, and collected in 
fissures in the cavities of the calcare¬ 
ous rock. 

There are processes in nature by 
which flint is farmed in fresh 
water, as silicious earth and stones, 
are found In the fresh-water forma¬ 
tions near Paris. 

According to Saussnre, the loose 
sand near Messina and the ralph 
of Clisrybdis becomes gradually 
so consolidated in a few yean, 
as to serve for mill-stones, which 
be attributes to the inftitmtion of 
a calcareous liquor from the sea : 
but at may be doubted whether 
this infiltrated liquor does not 
contain silex from the great hard- 
ness communicated to the stones. 
Instances are on record of coins 
found in flints. 

We arc not able by artificial 
means to dissolve silex in water ; 
but we know thst nature has the 

r ower of cfTi-cting it by sonic uii- 
nowii process, from tbu silicious 
e.'irfli held in solution by the bot 
waters of Hath; and still more 
abuiKUntty bv the boiling waters 
of Iceland. SVhethir the esrtbs 
are cniivertible into enrii other by 
natural processes we cannot ascer¬ 
tain ; but as they are now known 
to consist of nxvgen cnuibinod 
with nietallic bases, and tln'se lueses 
are supposed to lx- compounds of 
sinipli-r cIcUK'Uts, it does not ap¬ 
pear improbable that Ibis change 
may tiiki- place ; could the fact be 
esttililisbcd, many iiiinttialuiis ap¬ 
pearances in the mineral kingduui 
would admit of an easy explana¬ 
tion. 

FLINTY-SLATE. This mineral 
ditiers from common sl.ito by con¬ 
taining a greater portion of siliri- 
ous earth. Hlale and fi.nty slate 
pass into eac-h other, and fre¬ 
quently alternate. There are two 
kinds of this niineral. VonunoA 
flints, slftte, and Lydian stone. Tbh 
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Ant i( of aa uh prey cokwr, in 
llom«4, nrriped, end allotted dell- 
iipiithnia ; Uie eecond >» of • grey- 
i»h black, and paaaca into velvet 
block. 

FbOATSTOKE coWata of M 
antra and 3 iiafe. It ia caHed 
apongiform quartz by Jameaon. lu 
rulour ia whtb' of viirioua ahadre. j 
It ia Bofter than quartz. i 

FWll’Il. The i>owder produced j 
by the grinding of grain, which ia 
uacd for fond. 

FLOW Elis. A general appella* 
tiriu uaed by the cider chemists, to 
denote all such bodies as have ru- 
ceivi'd a pulverulent form by subli¬ 
mation. 

FLOWEns OF VEOETABLES. 
The ditTurent parts i f tiowers con¬ 
tain diilorent substances : the po|. 
len, or itniiregnating dust of the 
date, has been found by Fonreroy 
and Vsuqiielui to coutaiu a matter 
analogous to gluten, and a soluble 
extract alMnnding in malic acid, 
liiiik found in the pollen of the 
hazle tree much tanuin and 
gluten. 

.Saerbariuc matter ia fonnd in the 
iteetariiim of dowers, or the rtxep- 
t.i(les within thi> romlln, and by 
tempting the larger inserts into 
III* llowera, it rentiers the work of 
impregnation more secure ; for the 
poileu is often by their means re¬ 
plied to the stigma; aiul this is 
p.-irUrtilarly the ease when the 
male and feniste organs are in 
diH«-r«-nt (lowers or diderent plants. 

It lias Ih'i'ii state*!, that the frn- 
granr*- of IIo»*ts d«>pends upon 
the volatile oils they contain; and 
these oils, by their rnnstant e* apo- 
r.iti«iii, anrroiind the flower with a 
kind of odorous almnsphere ; whirli, 
at the s inie time that it entires 
larger hisivls, may probably pre¬ 
serve the parts of fr.irtinratinu 
from tl«* ra* ag*"a of smaUer ones. 
Volatile oils, or otloroiis sulistanrea, 
seem psrtirularly tlimfruetive to 
these minute insr'rts aud animiil- 
rules which feed on the substaiire 
of vegetables ; thousands of aphides 
may be nsuatty seim on the stalk 
lUiif leaves of the rose i but none of 
them are ever obaemed on tlm 
flower. Camphor ia used to pre- 
setv*) the * uU<>rtions of natnrnllats. 
The woods that contain aromatic 
«3r 


oils are remarked for their lade* 
atmctibility, and for tlieir exemp¬ 
tion from the attacks of insects: 
tills ia particularly the case with 
the cedar, rose-wood, and cypress. 
Ilic giM's of ConatantinopU', wfahA 
were made of this last wood, sto^ 
entire from the time of Conatan- 
tine, their founder, to that of Fope 
Eugene |V. a peri^ of 1 loo yearn. 

'Ine petals of many flowers afford 
sauliariue and mucilaginoos mat¬ 
ter. nie white lily yieldsmocUage 
abundaiitly ; and the orange bly a 
mixture of mucilage and sugar; 
the petals of the convolvulus afford 
sugar, mucilage, and albumiuons 
matter. 

The chemical nature of the 
colouring matters of flow* ra has 
nut as yet been subject to any very 
accurate obaervaUou. The colour¬ 
ing matttva, in gi-neral, arc very 
transient, particularly the blues 
and reds; alkalis change Uic 
colours of most flowers to green, 
and acids to red. An imiialion of 
the coliHiring may be made by 
digesting solutions of gal] nuts 
with chalk; a green fluid is oh- 
laiiied, which IxTomcs ri-d by the 
action of an acid, and baa its 
green colour restored by means of 
idkalis. 

The yellow colouring matters of 
flowers are the most p«*mumcut: 
the cartb-'UiiiiB contains a red and a 
yellow colouring mntli-r; the yel- 
low eolouring matter is easily dis¬ 
solved by water, aud from the red 
ronge is obtained by a process 
which is kept secret. 

PI.l .VTKS. t'nmpounds of ,tho 
fluoric acid w'illi eartlis, alkalis, 
and metallic oxides. 

FI.FIDITY. Tlie state of bodies 
when thi ir parts are readily move- 
abie in all directions wiUt respeet 
to each other. 

FLl OBOKATKS. Compound of 
the fluouoric arid and aalifiablo 
hoses. 

FEt'ORORIC ACID is obtaini>d 
by mixing floor spur wilh dry vi¬ 
treous beniric acid, l^rc Flcuxic 
.'Vein. 

Fl.l’OR. Tliia spar may be di¬ 
vided into tliree species, compact 
faliat«*d, and eartby. The second 
species is most abundant, and ia 
! usually called in Englandi DcThy 
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•tkire aptur. EeneUnc found iti 
coniititupnta to be Ti.1 Ibne, and 
tr.O fluoric acid. It i« cut into a 
variety of ornamental forma. 
When two pieeet are mbbrt to(te- 
tbcr in the «ari they phoaphoretce 
with a blue and green light. Snl- 
phurin add evolrea fluoric fomea 
which corrode glasa. 

FLUORIC ACU> ia found In 
enmhiuatioit with onlcarcona earth, 
in Dertryahire spar. If the pure 
rpar be placed in a retort of lead 
vr iilver, with a receiror of the 
tame metal adapted, and il» weight 
ofaniphuric acid to then poured 
apou it, tile fluoric acid will he dia- 
eneaged with a moderate beat. 
Thill acid readily combinea with 
wiiter, for which purpoae It It ne- 
ccasary that tlie receiver thonld be 
previously half tilled with that 
fluid. Hii!! acid it very volatile. 
Iti apedfic gravity it only l.OOOg. 
It mutt be examined with (treat 
caution, and if applied to the akin, 
it cauM-a painful wound*. With 
water, in a certain proportion, itt 
denidty may be increatad to I.U. 
Tbit add attack* gla**, and corrode* 
It; and it ha* been empioyed in 
etching flgure* on glai* : the whole 
glas* mu*t be covered with a thin 
coating of waa, in which the flgure 
is to lie traced, *o a* to leave bare 
the part* intended to be acted 
upon. Thl* dcid conaista of oxygen 
and it* ha*e floor. 

Ou being iromeraed in watar and 
then dried it gained 2^ grain*, but 
did not recover it* Inetre. 

Thia acid combine* with lime, 
and form* the floor «par. It tic- 
comiMi phoaphoreacent by heat, hot 
thi* property gradually i* loat, and 
cannot be recovered. It decrepi¬ 
tate* with a (trong heat. At 130h 
of Wedgwood it enter* into fuaion 
in a day emribie. It i* not acted 
on by air, ia ,hwoIuble in water t 
concentrated imlphnric acid aided 
by beat^ derompem* IL and caiue* 
the acid to ri*e with effervea- 
eenee. It i* uaed for fdiUnney or 
Bament*. 

Fluoric add take* baryte* flrom 
the ititric and tnoriatic acid*, and 
forma a rndt, wbldi i* litUe tolubie, 
a^ effloroMUM in the air. 

The fluateef potash ia not eryatal- 
nadile, its taete i* acrid and saUae. 

sw 


R tnelta with a attoBf Imfll. Mi 
ia afterward* eanstie. 

The flitate of soda and ammonia 
may be obtained. combined with 
•iliciou* earth. 

Ammonia and magneaia, accord¬ 
ing to Pourcroy, form a triple salt 
with fluorie acid. 

Fluoric arid has been detectnd 
in topas, In wavelliUi, and in foaail 
teeth, and fosail hory. 

FLUX. A general term made 
nae of to denote any mlMtanre or 
mixture added to altaisC the foaion 
of mtocrai*. In the large way, 
limestone and fuaible (par are u*m 
aa flume*. The flume* made um> of 
in assay*, or ptuloconhical eapert- 
mente, cnD«t*l - iwiuuly of alkali*, 
which render the earthy miature* 
fiuikir, by ronrorttog them into 
glaas: or oUe glaa* itself in 
powder. 

Alkaline fluxes are eitlirr the 
crude flax, tlie white flua, or the 
black flux. Crude flux kt a mix¬ 
ture of nitre and tartar, which 1* 
pot into the crocilile with the 
mineral intended to be fused. The 
detonation cf the nitre with the 
inflammaMe matter of the tartar, i* 
of service in some operation*; 
tbougb goneraliy it ia attended 
with inconvenience ou eccount of 
the swelling of the material*, which 
may throw tiiem emt of the vessel, 
if proper care be net taken either 
to throw in only a little of the 
tnixriire at a time, or to provide a 
lam veaaet. 

White flux Is formed by pngect- 
ing equal parts of a mixture of 
nitre and tarter, by moderate por. 
tioBS at a time, into aa ignited 
crucible. In the deWustioa which 
ensue*, the nitric acid i* decoia 
poMNt, and flies off with the tartaric 
acid, and the remainder con*i*ta of 
the potash in a state of ronsider- 
ahto,purity. Thia has been catM 
fixed nitre. 

htack flux diflbn from the pre¬ 
ceding. in the proportion of ita 
ingrodienU. In this the weight af 
the tartar i* donlile that of the 
nitre ; on which account the com- 
bostioo i* incomplete, and a eonaL 
deraMo portion of the tartaric add 
is decomposed by the mere heat, 
and teare* a quantity ef eeaf 
behind, on which the lihidt e«fla«r 



If O O . . F O O 


A*p«*ida. It ii Mad where metalBc 
ores are inU'aded to be reduced, 
and eflTecta tbU purpoae, by com¬ 
bining with the oxygon of the 
esidc. 

The adrantage of M. Morreau'r 
reducing dux, ■ocms to depend on 
ito containing no exccM of alkali. 
It U made of eight parta of pui- 
rcrtMid glam, one of calcined 
berux, and half a part of powder 
of charcoal. Care muat be taken 
to nae a glam which coutaina no 
lead. Thu white glamua contain in 
general a large proportion, and 
the srceu hotUe glumea are not 
perbapa entirely free from it. 

KOOf). Animal matlera in gene¬ 
ral are aafc article* of food, lu 
regard to the higher ciamm, the 
nuuumaiia and birds, this is uui- 
Tenmlly true of those iu a state of 
health. A few exceptions occur 
among the fishes, depcudnig either 
upon the constitution of certain 
porsoua, who are injurioualy affir.-- 
ted by subataucea, genuruUy ali¬ 
mentary ; or upon some aiugularity 
in tlie nature of the iudii idinti 
fish by which it bt'camcs poison- 
aus, aitboiMth tho specie* is gene¬ 
rally nutritious thid wboiesome. 
As ve descend stiil Inwer lU the 
scale, theae exceptions occur more 
fregut-ntiy, and more species an 
absolutely and nuivenwUy, un¬ 
wholesome, or furnish poisons 
hurtful to orery constitutiou. lu 
the regetahlc kingdom, the ali¬ 
mentary regutabtes form tmt a 
amall proportion of tho whole, and 
almost an equal number are ahao. 
iutely poiaonous, or at least iiqu- 
liaus, except when given in small 
quantities, to counteract some ex¬ 
isting disease- 

Although quadrupeds, withont 
exception, furnish articles which 
may be safely used as food, their 
fiesh dillers much in p^tdiUity, 
and probably iu its nutritious qua¬ 
lities. There is abo no part of 
this etas* of animal* tiiat may not 
be, and indnnd is not ocraaiouaUy, 
used aa food, although the fieidt, nr 
voluntary muscles, upon the Unibs, 
touuk, and hewd, ia by far the 
BMst cotttiderai^ and important. 
Also the mUk of all quadrupeds 
is alimemtary, mhI geoei^y agien- 


In general, the flesh and othnr 
parts sr« coarser in proportiow to 
the sise of the snimal, not only 
when diflerentin kind, but ha w- 
ferent trarieties of the same spe¬ 
cies, slthaugh well grown indisi- 
duals of M same variety are 
always better than those which 
hnve not been suAcientiy nou¬ 
rished. 

The whole organ# of young ani¬ 
mals are much more geiatinosui 
Uum thoae of the adult and aged, 
while those contain more fibrine 
and extract. Bence the flesh of 
young animals is more bland and 
tender, and yields most to the 
action of boiling water, wbUe that 
of aged animals is more savoury, 
even to raaknem, and is firm to 
tuughnem. 

The sex also greatly infioences 
the qnality of the flesh, that of 
the fomalc being always mors 
delicate and fine grained than 
that of the entire nude, of which 
the fibres are stronger and the 
taste mure rank. Indeed, the in- 
floeoce of the genital organs m> 
the flesh of anhnials is very remark- 
ahle. The deticacy of the flesh, 
even of the feiaak>, is greatly im- 
preved by reiuoviug the ovaries, 
or spsying them as it is called. 

The manner in which the ani¬ 
mal has bet^n fed has also cou- 
siderable influence on the quality 
of the fleah. Ocnerally the lean 
of fat anisaala is better than tiuvt 
of Utose that are poor, and perhaps 
an animal in a state of nature can 
never be too fat. Artificial fat- 
toning may, however, be cairitoi 
too fiir, and the practice of feed¬ 
ing oxen on oU-ewe for the mar¬ 
ket ia now almost laid aaide, as 
the beef sequired from it aa na- 
ploasant rancidity. 

Tbe season of the year has coa- 
shterable inilueaee on the quality 
of butcher meat, though leas tiua 
upon other kinds of alfaacnt. 
its influeucc depends upon thn 
more or less pl^tifet supply of 
food; upon the periodical chaagn 
whivh dikes place ia tbs body of 
the aninwh and upon tempera- 
tuse. The flesh of most feQ grawm 
qiUMbupeds is ia highest seseoa 
during the first months of wtater, 
aftor hnviaut; eniovni*'. fA™ 
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tege of tke »hnf>d»nce of firuh been told that tho fleah of tito 
annuner food. Its flavour then he- cattla hlUed hi th>« way in Portii- 
gina to be hajuxied by the tnrnipa gai ia very dark, and becomoa 
given oa winter food, and lu roon putrid, probably from the 
apring it geta lean from defleienry animal ant bleeding wcU in con 
of food. Although beef and mot- aequeace of the actina of the 
ton are never abanlutcly out of heart being interrupted beflim 
scaaon, or not fit for the table, the veaacla of the noiA aro diri 
they are beat in .November, J>r- ded. It therefore awma prefer- 
oeniber, and January. Fork ia ab!e to blued the animal to death 
aiwolutdy bad, or out of acaaun, directly, aa ia prartiaed by die 
daring tho aammor moiitha, and ia Jew bnlebera. 
only good in tiioae of winter. The Calvea. piga, aheep, and lamba, 
maiaa of the deer tribe are in are ali kill^ by dividing at once 
higbeat aeasou from tlie middle the large vctaela of tbe neck, 

of June to the beginning of Sep- Auimala which are killed by acci- 
tember, wIm'U tliey begin to rut, dent, aa by being drowned, hang- 
after which they become thin and ed, or froacn, or by a fall, or 
exbaiuted. Females in general ravenoua animal, are not ubao- 

are out of condition when tliey lately unwlmlusome. Indeed, they 
ore suckling, or have lately anck- only diffhr from those killed 
led or gi\en milk. methodically in not boing ble<h 

Tlie common mode of kitlini^ cat- which is also tbe case wiUi aiii- 

tie in this kingdom is, by striking tools that are auured, and in those 

them on the torcbeod with a pole- killed by hounds, 
axe, and tluin cutting their throata There ia no bird, and no part 
to blued them. But Uiis method is of any bird, nor any bird's egg, 
cruel and not free from danger, which may net be safely used as 
The animal is not always brought food. 

down by the first blow, and the The manner in which birda are 
repetitioii ia difficult and uncer- fed aflecta both their fatness and 
tain; and if the animal be not flavour. Birds seldom get sery 
-very well secured, accidents may fat in their wild state, or whon 
happen. Lord Som«-rvilie, there- demeaticated, if allowed to go at 
fore, endeavoured to introduce tbe large. The art of fattening poul- 
nietbod of pithing or laying cattle, try consUta in stmplying Umm 
by dividing the spinul marrow with abuudnncc of healthy food, 
above the origin ot the phrenic and ronfiiiiug them. Aquatic Urda, 
nerves, us is commonly practised ducks and geese in particular, 
in Batftary, Kpaiu, Fortugul, Ja- must be prevented from going 
maica, and in aouic parts of Eng- into the water, Imth liecauae lln-y 
land ; niid Mr. Jackson says, tliat never get fat, but also acquire a 
*' tbe iM-st metliod of killing a rancid flsby taste, 
builock, bi by thrusting a sharp Tbe fattening of fowls for the 
poiated kuife into the spinal_ mar- London market is a cmisidvralile 
row, when tlie hullock will imiue- branch of rural ecouuiiiy in some 
diately hill without any struggle, cunveniuiit situations, “they are 
then cut the ;irteries about the put up in a dark place, und 
heart." Although the operation crammtd with u pasto made of 
of pithing is nut so diliicult but barley meal, uiuttun suel, and 
it may, with some practice. In* some treacle or coarse sugar, mixed 
performed with tolerable certainty ; with rai’k, and are fvuud to be 
and although Lord homervilte completely ripe lU a fnrUiigliC. 
took a man with him to Fortugul If kept longer, the fever that is 
to be instructed in tbe method, inducini hy Uiis continued state of 
and has made it a coiiditiou that repletion readers them red and 
the priate cattle shall be pithed unsaleable, and frequently kills 
Instead of bring knocked 'wwn ; them." But fowls brought to tbis 
still pithhiK is not becoming gene- state of artificial obesity are never 
gaTln itrituin. This may be partly so well flavoured in tbe flqab, and 
owing to prtyudicc: but w« have probably not so salubrious as those 
3W 
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of tbe aone apeclca, fattened in 
a more natural way. The great 
eecret of haring line pnlleta ia 
rleanlineu, and mgb keeping with 
the taut rom. 

Kpirnrca, in ail agca, hare been 
I'Xceedingiy whiniaioiil in the ae- 
lectiuu of certain parta of particu¬ 
lar birda aa duintiea, and the nn- 
cienla more an than the modvma ; 
for although we atiU prize the 
romba of the eommnn fowl, the 
trail of the woodcock, and even 
r<ill(*i-t with care Utu dreg which 
drupa front it in tho pruceaa of 
roaating; the guta of the buatard, 
tile gizzard and Hver of the gooae, 
and the f<‘et of the duck ;—we 
find that Roman epicurea delighted 
in the brains of oatricbea and par- 
rofa. the tongue of the flamingo, 
und the enlarged lirer of ttie goose. 
The last still continues among our 
roiitu'Ut.il neigblMiurs to be in 
gri-at reenest, and Uie providing 
thf'in is n considerable branch of 
rural <N->mnmy in some provino's. 

Tlie ptvioess follo»-ed in diflt rent 
parts of France is des«'ril>ed at 
leiietli by Soiinini: *• The oli^ect 
of (he third metliod is to enlarge 
the liv«T. Nobody is igiiorsnt of 
the endeavours of seiisnality to 
cjinse Uif' wbide vital forri*s to be 
debTmintnl towards tiiis part of 
the animal, by giving it a kind of 
hepati- cachery. In \Uace, the 
inditidiul buys .a h'un goose, 
which be sbii's up in a small boa 
of tir, so tigl't that it cannot turn 
in it. The leitiom Is furnished 
with a wide griiling of rmls, for 
tbi' passage of the dillig. ill the 
fore part there is a hole fur th«- 
head, and below it a small trough 
is kept always full of wa*er, in 
which some pieces of wood rbar- 
coaj are left to steep. A bushel 
of maize is snflicient to feed it 
during n month, at the end of 
which time the goove is snfliciently 
fa(teni*d. A (InitictH part is 
sn.tked in water eMcii tiiglit, and 
eramraeil .down its throat nest 
day, mominp and evening. Tiie 
rest of the time it drmks and 
guggles ill the water. Towards 
the md day, they luiK with the 
maize some poppy nil, and, at 
tin* end of the month, it is known 
by u lump of fat under each wing. 
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or rather by the ditteulty of brofltli. 
ing, that it ia time to kill U, otlier- 
wioe it will die of fat. Tto litrer 
is then found weighing one or two 
pounds, and, betades, the animal 
u excellent for the table, (utd fur¬ 
nishes, during its roasting, from 
three to fire pounds of fat, which 
ia used in the cooktwy of regeta- 
Ues.*' 

or the' reptilet very few arc 
used as food, though probably 
rather on aohount of their disgust- 
ing appearance, than of tbeir 
being liurtful, or even unpalatable, 
as some of the greatest luxuries 
of the table bidoug to this class of 
animals, licsidea Uie green tur¬ 
tle, aeverol other sptwies of tes- 
tudo are eaten, especially the 
(ira-ca, Kurupora, and ferox. Of 
the lizards, the dranena, Am- 
bniiiensis, .igilis, and iguana are 
eaten. Tlie deih of the last ia 
said to be delicious, but uiiwholc. 
some, especially to tliose aflected 
with syphilis, which, howevtw, is 
prutiably a vulgar prejudice. The 
iacerta scinciis is held in eatima- 
uoii by the natitioi of the east, 
as aphrodisiac. The eggs of the 
iguana, and of roust aperies of 
ttwtudn, even of those whose flesh 
is said to Im* bad, as of tbe hnbri- 
cata, an. nutritious and agreeable. 
The flieh of Uie coluber natrix » 
eati'ii in some pliu'isi; and even 
Uie viper, wboS4> bite is poisouona, 
furnishes a nutritious broth to 
invalids. <>f tbe frogs, the nuu 
esculeiita is a favourite article of 
food with our continental neigh- 
hours. The rana tanrina, or b^- 
frng, rivals (be turtle in the 
opinion of our transatlantic dr- 
scendanU. Tbe rana bombina, 
though a toad, is also eaten in 
some places ns a fish. 

In some places, fish constitutes 
the sole or cliief tood of the pco- 
pie. lienee rolled Irhthyophugi, 
and almost everywhere it is in 
request. In Sibcrui, dried fish 
is usiMi instead of bread. The 
laiplanders make a bread of fish 
liones, and the Negroew of tbe 
west coast of Afric.i dry a apcciea 
of sprur. and beat it in wnoden 
mortars to a paste, which keepa 
all the year, and is eaten wm 
rice or corn. 

T 
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ral^ect ttf l^isMloua tehes 
!■ atill biiroWed in (proat obacunty, 
altbough so important to those ex- 
posed to suffer from them. It is 
aot peculiar to stny genus, species, 
or djetiiict variety, but occurs in 
indi\iduala only, and tboat; of 
aevernl genera of very ditferent 
claasos. A lislt is suspected when 
it is of au unusually large size, or 
io destituto of the iiaNirul fishy 
smell, or has black teeth ; or when 
^ver or an oiituu boiled alone 
with it becomes black, ilut all 
these tests are uncertain. The 
poisonous quality is also said to 
be destroyed by salting the lull, 
tur drinking along with it sea water, 
or the ripe juiee uf the lime, sugar 
cane, or sw'eet potatoe. 

To improve the quality of fish 
they are sometimes subjected to 
the process culled crimping. It 
has been examined by .11 r. Car- 
lisle, to whom we are indebted 
fur the following facts ; *• VVlieu- 
ever the rigid contractioiis of 
death have nut taken place, this 
proceits may be practised with suc¬ 
cess. The sea fish dcstiutal lor 
crimping are usually struck on the 
bead wimn caught, which it is said 

E rotraebi the term of this capabi- 
ty, uid the uicscles which retain 
this property foiigest are those 
about the head. Mauy transverse 
sections of the muscles being ^ 
made, and the fish immersed in 
cold water, the contractions culled 
crimping take place in about liic 
minutes, but, if tbe mass be large, 
it often requires thirty minutes 
to complete the pro.-css.” Tbe 

oriniping of fresb water ftsbes is 
said to re<|uire hard water, uud 
tbe Lsmilou fisluuongi-rs usiully 
eniphty it. Mr. Carlisle hiuiid 
that, by being crimped, the inu.- 
eles subjected to the process h.ii c 
both their alwolute weigiit iiud 
their specific gravity iuereased; 
so tliat it appears, that water is 
absorbed, and condensation takes 
place- It was also ubservi-il, 
that tho efiect was greater in pro¬ 
portion to tbe vivaciousness of 
tee fish. Kreni these observations 
it appean, that tho object of 
erimphtg is first to retard tbe 
natur al sMlfeniug of tee muscles, 
and teen, by tho sodden appiica. 
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tk>B of cold water, to excite it 
in tee greatest possible degree, 
by which moans it both acquires 
the destrod firmness, and keeps 
longer. We may also here ob- 
serve, that rigidity is a ccrtiiiii 
mark that the fite is perfectly 
fresh, and has net begun to spoil. 

1'ho mollnsci do not furtusb a 
very extensive scourcc of human 
fuoil, uud they are not without 
danger. Of those without shells, 
only the si pia: and soiins ascidew 
an- isitoii, but not generally. I'be 
limpet, patella vulgata ; tbi' peri- 
winkle, turbo httuivus ; and whelk, 
murev autiqiius ; are eaten, boiled, 
by the common people in this 
country ; and the helix poiuatla 
IS reared and fattened with ^rent 
care iu some r.-iutuiis of Swisser- 
land, as an article of luxury, uiel 
exported pickled. Many other 
snails are eaten by the poor iu 
various ilisuricts, aud we do nut 
know teat any is ubsulutely hurt¬ 
ful.' The bivalves, iu like uisiincr, 
are generally wholesome, aud mhoo 
of tiH-in have lung been amoui< 
the dehebe gulosoruin. 'i1ie Ito- 
lUiins seut to Hritaiii for oysters ; 
and the Uritite epicures delight 
iu the pholas dactylus of tbe 
Italian shores. 

Thu crustaceous shell fish of suf¬ 
ficient siM! are wry generally es¬ 
culent, and name of them arc 
greatly esti-cmeil, and others almti- 
ilant. I'bese chielly heleiig to the 
family of l.'.iucer, and cuiupreheud 
both short-laileil and long lailetl 
Specii-s, tin- veil el crab, one of 
the iu»,.| eslet'iucd in Kraiiri', the 
C. iiiaeitas, eaten by tne poor iu 
laiudoii. 1'. p.igurus, the bbo-k- 
toed cr.ib ; C. riirieola, tbe l.tii.l 
crub of our traiis.itI iiitir islands ; 
C. gamm.iiIts, the lobster; C. tista- 
CHS, the vr.iw fish ; C. craugoii, the 
sbrirop ; and s<|uulu, tlw* prawn ; 
In-sidc'i others iiul kiiowu tu (his 
country. 

f'eiv insects arc used in food. 
The locust IS, however, cuusuuied 
iu great quantities, both fresh and 
suited, so as to atfurd some rota- 
peusatiou for tee ravages it com¬ 
mits 

Although tha vegotiible kingdom 
fumUbes Um bumau race, «vvu 
teoM who oat flyte most fruclya 
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with the Kreater fMrt of tlwir food, 
ypt there aen maitiy more cxcv'p- 
Wwbr to the limeM for human tood 
in the reftetobie ttian In the aiii- 
mnl kinadinu, both from nit>Te 
indiitootibility or defwt of nutriti- 
Aua <]uaUtie», and front toting di- 
reetiy dcleiariuiia and hurtful. 
Hie aelertioii of vegeUhir food, 
O'lieti we depart from that whieh 
ia familiar and knitwii, ia, there¬ 
fore, more dtfliriilt, and auhject to 
ttiirertainty. 

All purl* of regetablca are uaed 
a* tood,—root*, atalka, or ahooU,~ 
leuve*. dower*, fruit*, aeed*, and 
the whole plant. The *eed* of the 
rerciili*, the Krantinea- of motterii 
toitantot*. fuminh tlie moat iin|>or- 
tunt part of our fiHid in almoat 
etery chtoute. 

/‘rrtrrtattin). —Aa the anpply of 
fond i* alwny* aiildert to irregu- 
luhlies, the preaervntiftii of the 
obUtined lit our time to 
niei-t the defiewnry of unother 
would noon engage the attention 
of mankind. 

in general, organic atiliManrea, 
aa eooti a* tliey are deprived of 
life, liegin to undergo rertani rhe- 
ndrat rhnngia, more or le«* ra- 
pidlj, and of dillerent kind* aei iir- 
diiig to their naitin-. Although 
the niiHli-* of rliauge, eapecntlly 
III rile tir*t Htage*. are iiimost a* 
iiiimi rmi* ii* the Mihvtann s them. 
*elii-*. yet iiltitnately, they termi. 
n.ir<- III one or more of the piiuei- 
pol I. me* of fermeiitalion iU’*t“rit>€^ I 
iiy •■h«'tn;»i.«. To each of these, 
lo-ides till* preseiire of on ori'a- 
me .*iili*taii> e rapuhie of nttder- 
going It, Mvi'i'ol rondifion* are 
ruiui'.te, ot which the I’cincipal 
are a certain tempera! are, a eer- 
taiii dertrei- of moisture, and the 
ac* e** el [‘ir ; ,ind it is hy ohriiil. 
iiig or uiodilying tlicse ruiidition* 
lli.it we are eiiuhled to prevent 
or regulate the liateral ferineura- 
tioii. The kind of I'erMientation 
Mhii'h auliataiU'es undergo depends 
upon their eoiiipoiiition, and it 
iiMV he gi-ner.illy remarked, that 
thoie which do not contain a ooie 
*iiti'Talile proportion ol asote are 
ape.I.U* ol till* putreliii'tii I- fer* 
iiieiitatiuii, hut poas through tlie 
vinous, aeetoua, and di-strnrfive, 
aucccssively. fta ttto othur hand, 
813 


thoBo vrtiidi oMlaiit a larM |m> 
portion of azote are capaMe only 
of the putrefactive and destme- 
tive ; bat there are many aubstan* 
CCS conuUning a small proportioB 
of azote, in which hocb kimda of 
fermentation are rumbtned. 

A great proportion of vegeta¬ 
bles art; used in a recent state, 
and, in this case, the sooner after 
they are gatliered the better. 
Ti-getaMes, in general, sbonld be 
kept apart, for, if laid in contact, 
in a very abort time they impart 
their peculiar flavours to each 
other, l^eeks or celery will ^lickiy 
spoil a whole twsketi'oi of cauli¬ 
flower or the finer vegetables- 
•Another general rule it, tAat they 
should not be kept in water, nor 
even washed or refreshed by 
sprinkling them with water, tin 
tlii'y are to be used, as the fla- 
TotiV it thereby greatly injured; 
but if, by having bwn cut or ga¬ 
thered some time, they have to;- 
conie llai-cid, it is alHuihlteiy 
iiiv'iuwry to ri'Store their crisp¬ 
ness liefore cooking them, other¬ 
wise they will be tough and un¬ 
pleasant. This is to lie done, 
wlien the size of the vegetable 
adniils of it, as cauliflower, sallad, 
celery, Ac. hy rutting off a piece 
of the stalk and setting the Iresh 
surface, tlins ezpostul. in water, 
which will be ah*iirto-d ; in other 
ciisi-s the w-hule vecctable must be 
imnieised iu water. 

Suo’uh'ut vegetables sboold, Iks 
kept in a eoni, shady, and damp 
place. They should also be kept 
III a Iie.ip and not tpreud nut, 
which greatly mfltience*i their 
shriiellhig. Itut wlien accumu¬ 
lated in too Inrgt* hea|Ni for any 
length of lime, they nte iniured 
ill another way, by their healing, 
as It is railed, which is the rom- 
iiienri'ment, in them, of a chemi- 
chI rbaiigr, nr h-mH-ntation, wbkh 
nltogettier alters their nature, la 
mniiy eases the chief business io 
to prevent evaporation. Potatoes, 
turnips, carrots, and similar rnoaa, 
nitended to lie stored up, shouM 
never he cl* niised trom Uio earth 
ndiierinc M them, iierause thu 
little tihres, by which it is retained, 
are thus wsunded, and the evuipo- 
ruting surface ia naerfaaed. Fhey 
y a 
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•hanld alao be wounded a* little 
possible, and the tops of tur¬ 
nips and carrots should be cut oiT 
close to, but above, the root. The 
next thing to be attended to is to 
protect them from the action of 
the air and of frost. This is done 
by laying them in heaps, burying 
them in sand, or in earth, immers¬ 
ing them in water, or covering 
them with straw or mats. The 
action of frost is most destructive, 
as, if it be considerable, tlic life 
of the vegetable is destroyed, and 
it speedily rots. A less degree of 
frost induces a singular but hurt¬ 
ful change upon the potato, by 
converting part of its starch, or 
mucilage, into sugar. Tlie germi¬ 
nation of seeds also convert their 
starch into sugar, as is exemplified 
in the malting of barley. But, 
even after this change has been 
induced, if the substance be 
tliorouglily dried in a kiln or other¬ 
wise, it will still remain a long 
time without dei'ay. 

The maturation of fruita, al- 
tliuugh not thoroughly examined, 
s .-enu to be a cliange of the same 
kind ; that is, sugar is funned at 
the expense of the other principle 
of the unripe fruit. The art of 
preserving fmits consists in being 
able to prevent and retard tlicse 
changes. A rertain proportion of 
moisture seems to be uecesaary 
for their decay; and beuce, by 
raretul exsiccation, grapes ore 
converted into raisins, plumbs into 
pruoes, and figs are dried. But 
by carefully excluding them from 
the air, they may even be pre¬ 
served without disMpaving their 
natural moisture. Ibiis curranu, 
cherries, and damsons, gathered 
perfectly dry and sound, may lie 
put into bottles, closed with cork 
and rosin, and buried in a trench, 
with the cork downwards. Kiiie 
bunches of grapes may also be 
preserved in bags, by closing tbe 
cut end of the stalk with wax, 
which prevents the escape of 
moisture, or they may be parked 
ill very dry bran or sand. Some 
may even be preserved by lieing 
kept immersed in water. Tuis is 
constantly practised in regard to 
the cranberry, and sometimes suc¬ 
ceeds with sppies, 

. m 


Animal substances, in genersi, 
when deprived of life, have a 
natural tendency to unMrgo the 
putrefactive fermentation- Beforo 
tlua ia established, they pass 
tlirongb a series of suixessivo 
changes, which sre intimately ctm- 
necled with our subject. After 
death, the bodies of animals cool 
more or less rapidly, according to 
Uio teniperaluru and conducting 
power of the air, or other substan¬ 
ces with which they are in contact, 
lu fact, they do not differ in this 
respect from an equal mass of any 
other matter, heated artificially to 
the same temperature, and having 
the same conducting power. As 
this, however, is very weak, the 
bodies of animals cool very slowly 
after death. 

After the irritability has entirely 
ceased, the muscles begin to lie- 
come rigid, first tliiisc of tlie trunk, 
and then tliose of the limbs. Its 
duration is inversely as the time 
of its roiiuiiencement; and it is 
longest of beginning, but is great¬ 
est and lasts longest in those ani¬ 
mals which are suddenly killed 
when ill high henltli. It appears 
very quickly, and lusts a short 
time out}, in aunnala « hich die ut 
exhaustion, or Ironi latigur. In 
whatever attitude the luutis aru 
placed ut its eumini'ucirmeut, they 
coiitiiiiie ; and hence butchers tako 
care to dress properly the carcases 
of animals while yet supple, h'or 
after rigidity has conirai-nced, if the 
position of the limb lie forcibly 
changed, it is destroyed, and tbe 
joint becomes periiiaueiitly supple. 
Alsu mu'cles whu h aru trosen 
when rigid, are extremely supple 
MS soon as they are tbswi>tl. Rigi¬ 
dity is perliaps never developed 
ill animals fronm to death. 

While Uiis rigidity runliiiues, 
the Hesh of animals is hard and 
stringy, and, so far os the palate 
■8 cuucenied, not vet fit fur the 
talili-, altlioiigh fully uulritiuiis, 
and in perfection for making soup. 
After tbe rigidity has totally ceased, 
animal flesh is not long of experi¬ 
encing the roiumviicemeut of those 
cbrniiral changes, which terminate 
in putrefaction ; and it is of the 
utiunst importance, iu domestic 
economy, to take care Uutt all 
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large ^inta be in fhi« tntermedintc 
state when they are Cooked ; for 
no Aill in the entinary an will 
eoi^eiiaate for negligence in this 
]inint, as erery one must have 
oft»*n «-»peri<-nee<l to liiu great 
clisappoiiituieut. Meiit, in wi>i<-h 
we are able to detect tiie slightest 
trace of piitreseenry, has rewhed 
its greatest degree of tenderness, 
and should lx* used without delay ; 
hut before this period, wliieh ni 
some kinds ol meat is offt-iisive, 
the degree of inteneratiou may lie 
kiinviii by its yielding readily to 
the pressure of the finger, and by 
its opposing little resishiuce to an 
attempt to hvnd the ,)o<nt. i’oultry 
also thus part readily nitli their 
feathers, and it srnidd Ix- adtisa- 
hle to leaie a few when tiie bird 
IS pluckeil, ill order to assist m 
detr*rmiiiiitg their state. 

The rhnd means of preventing 
the fenm iitaiioii of orgaiiir soli 
statiees are reduction oi tempera¬ 
ture, desicealiou, exelustoii of air, 
and the action of certain substan- 
ei'S rnlled antlseptie. Although 
most rommonlv employed in com- 
biM.ition V. ith each other, wc shall 
briefly explain the principles upon 
whieh they art singly, and cJieii 
notice their practical applicatinn 
in rt'ferenre to the animal and 
vegetable kingdoms. 

A inoderate reduction of tempe¬ 
rature acts by retarding vital and 
eheiuiral action, ami a reduction, 
enpable of freesing th<> juices and 
fluids of orgaiiiAed bodies, liy de 
stroying vitality, and converting 
the Water present into ice, and 
thus removing ii condition essen¬ 
tial to chemical action. 

Du dead organic siilistanret, a 
rediicixl ti’mper.itiire acta by ri"- 
tardiiig or prevtmtiiig chemical 
change. 

Tlie preservstive effects of cold 
arc of the utmost importance to 
the northern nations, by enabling 
them to store up a sutheient stock 
of all manner of provisions for 
Uieir u-iutvr consumption, and to 
receive supplies from a great dis 
tauee. It is thus, that veal fro«>u 
at .-Vrrhangel is brought to IV'tiTs. 
burgh, aiul the niarktds of Moscow 
present iniiueiise stix'ks of hogs, 
sheep, Olid fish. The saute udvau- i 


tage la taken of tbo cold in 
Canada, and all other countries 
where tbo frost is sulficioutly 
steady. 

Home attention is necessary for 
thawing provisions which liave. 
been truzeii. “ When used, th« 
beef cannot be divided but by an 
axe or a saw; the latter instru¬ 
ment is generally preferred, it is 
then put into cold water, firont 
which it deriviui heat by tiie forma¬ 
tion of ice around it, and soon 
thews; but i( put into hot water, 
much of the gr.ivy is extracted, 
and the meat is uijured without 
Ix-ing thawixl more readily- it an 
attempt bo made to cook it beforij 
it is thawed, it may be burnt on 
the outside, wliile the ecutri* re¬ 
mains raw, or actually ill a frozen 
state." These observations, winch 
we have trauscriix'd trom i'aptaut 
Sioresby. an exceilent olwerver, 
agree with the dire 'tioiis of earlier 
writer.!. Thus Kruiiitz says, (J>«- 
I 'liioji. Mil. X. p. MO,) “ when 
lish taken under the u e are frozen, 
lay them in cold water, whieh 
thus draws Uie ice out of the lish, 
so that it can be scraped off thetr 
scales. They taste much better 
afterwards than wlien tlicy am 
allowed to thaw in a warm room." 
M e do nut know whether it be 
ignorance or iuatteulion to thus 
dm-ctiQii on tile part of the Lou¬ 
don lishntonger.s which causes the 
soliuoii sent from Scotland in icu 
to be little esteemed. 

The second general method of 
preventing furiueutatiou is vlcsic 
ration, nr the remuvai of that de¬ 
gree of moisture whicli is an 
essential runditiou to this kind of 
rheiinral action. Desiccation takes 
place m consequence of the air 
alifcurbing the nioisturu of bodies 
exposed to its action. 

Gay Lussac found that neither 
fresh vegetable juices nor animal 
matter turmented so long as oxy¬ 
gen gas was perfectly excluded; 
and that the fermentation, in both 
eases, commvni isl os soon as any 
ixirtioii of ovyguu wits admitted. 
When ovygi'n gas w c.uufiued in 
ciuitiu'l with a fenuentabie sub 
st.ittce, it is changed into an equal 
bulk of c.triMj:iic acid gas, and all 
farther action gooses. Methods 
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nf pi’Mcrrtog fennentaMe anl^ 
stances, iUttstratiTc of lhi» princi- 
plo, hoTf long Ihs**ii pructiooU Im- 
porfpctly by lionsewives. T<nthitip 
efti bo simpler than Mr. Raffiild’* 
rereipt for prcsorviup prreu praa, 
cranberrioa, currants, &c. “ l*ut 
thorn into dry clean bottlea, corl. 
tlietu olos(‘, and tic them with a 
bladder ; beep tbero in n cool dry 
plaro." A variation of this pro- 
«'oss was to fill the bottles pr«*vi- 
o'lsly with snlpliurinis acid vapour, 
by liolding in them for some time 
a liplitect sulphur mateli. One 
efTect of this is to remove all un- 
cemhi'ied ouygen. Other methods 
of e^cluuillf; nir were also em¬ 
ployed, as filliiip up the iriter- 
stie’es with w.-iier or melted suet. 
The siireess ef this proeess was 
rreufly promoted by su(,ie< tinK the 
suhstauees to the artion of a eer- 
foiii di’gree of heat, after being 
put into the Imttles or jars in 
v/hidi tiiey were to be preserv«"d ; 
and thi n we are de,sired “ to set 
tiiem in a eopper of hot wafer till 
tio'y are hot tjuite through," or to 
*• put them in an oven when the 
bread i.s drawn, and let them 
stand till slinink a (joiirti r part.” 

.\nimal siibstaiuo-s have also 
long h<*en oeeasionally preserved 
bv tile mere eaelu.sion of air. The 
most fauiii'iar example i.s the Imt- 
toving tf tpe.s, which has the 
edi ct of c}o~in,T the pores in tlie 
shell liy whicii the rommunieation 
o: the emi'ryo uith the external 
nir tat.es jilaee. Jt i.s last per- 
foriiu d I y rnidiing over the sliell 
with better wiiiic it is still warm 
alter being laid; and r.n egg in 
this way retains the curdy milk, 
and po.ssesses all the properties of 
a iii w l.iid egg for a gre.it length 
of time i but at whatever period 
.■iiti r In ing laid the egg n buttered 
ovcT, its progress to decay seems 
T.i I,e utrested. The same effect 
i.s proiluced, thoagh imt so per- 
Ir ctly.by immersing eggs in water. 
F'oni an e'.prrtanmt ot Keunmur’s, 
if appears that* the eiittitig off the 
ac. . s.t of air to tJic embryo in tlie 
eg.;, does not kill it, or prevent it 
fio.ai Insing hatrlu'd, but, on the 
co’itrarv, pit'serves it alive for ,0 
jc..i'.h gT.-atcT time than if ;t baft 
xi»t bet n rr,.ated in UiUiuaonir. 
' kill 


He covered over Ofrg* witb spirit 
vandsh, and he found them oapa- 
bio of produring chickona alter 
two years, when the varnish was 
cjtrefuUy removed. 

Although, however, Iho prnsiv- 
vation of alimentary matters by 
tho total exclusion of sir, assisted 
by subjecting them to a certain 
degree of heat, has long lieen 
practisod in some degree, we sro 
eertainly indebted to M. Appert, 
who first published in IHIO, for the 
regular and scientific application 
of these principles upon a large 
scab'. From »-xtetisive experience 
and long perseverance he bee auto 
convinced. 

" I tf. That fSre has the pecoli.'ir 
property, not only of changing 
the rumbination of the ronscitiient 
parts of vegi’tnlile and unimai prst- 
ductious, but also of Tetanling, for 
many years at leavt, if nut of de¬ 
stroying, the natural tendency nf 
those same productions to deceni- 
position. 

** That the appliration of 

fire in a luaiiuer v.triu;i t .■ r.d’.pic.t 
to various substances, ail- r havin--, 
with the utmost car,-, .iixt ns com 
pletcly as possible, depriied thi-m 
of ali contact with the air, e.lect* 
a perfect preservalion of IIi.mi- 
same productiniia, vith all llicir 
iiaturni (puilitnw." 

I'pou these principles he in¬ 
vented many pruc,.ui.-ipted to 
the different natives t.f me .'ub 
statn'es to bi- pre8> rvi-d . Inif the 
fund.iriieiitMl cofi(!iiimis rmivivt, I >1, 
In inclosing in hotilcs the suS 
st.tiiccs tri in* pTeserve-t. In 

corking the hotths with the ut¬ 
most c.in- ; for it is chietly on tlie 
corking that tho success of t!,-.' 
process depends. in suhii.if- 

ting these ineloserf cases to Uio 
action of boiling water in a water- 
bath (■/ei/«CMW for a 

gnoiteT OT less lengtii of lime, 
aeeordrng tti their n..ture, .and in 
the manner pointtsl out with re¬ 
spect to each several kind of siib- 
stiinr.e. AfMy, in withdrawing the 
iKittles from the water bath at tbo 
period described. 

M. Appert employed at first bot- 
tl v. maile of glass, which it was 
iJiflivult to close exactly, especially 
when thvir niontbs were targe ; bnt 
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be now ti«e« cylinder* nt tin piate, 
which «ro soldere*! up after they 
arc filled. 'IliiH i< especially on 
improveiiM'nt for aiiiliiHl silhatan- 
ees, which re<|iiire much more at. 
teutioii than vettetsililes. Tin cases, 
or canisters, *i>em to have been 
first used in Koudon by Messrs. 
DoiiViii and (lambte, by whom a 
aery intt«nious mi‘tiind of testinp 
the priiviaious put up by them 
was al»o iiiveuted i a early ;is 1H13. 
'I'lie Mibst.mres to be pri’serri’d ore 
first parboiled or noiiiewbat mure. 
Tlie n-^etables and ini>ut, the 
bones beiiia remoi eil, are then 
put into tin cybtiilers, which are 
tilli'il up «it!i the broth and the 
lid soUb-red do%vn. It now uuder. 
pees the romaindi'r of the couK- 
in*, when n small hole is opened 
at tb<< top of the eytinder, and 
linuii-diately closed with solder 
w hile still hot. Tile svhole is now 
I'.llowed to cool, and from the dimi- 
nutbin of volume in the contents, 
in eoiiseipience of tbe reduction of 
temporatiirt, Iroth end* of the cy- 
lindi r are pressed inwards and 
tiis'umo concave. Thi' cases thus 
hcrnietirallV sioiled, are esposed 
in a tt,tt-rba>nb>r for at least a 
niuutli, to a temperature alioic 
what Ihi-v are ever likely to en- 
eouater ; from PIK* to 110° Fahren- 
licit. If the proee.ss has failed, 
piitri-fiii tion t.ikes place, anil gas 
IS esidled, which in process ol 
time will bulge out Imth ends of 
tin- c.ise, so ns to remler them 
convex instead of cnnr.ive. Hut 
lac ceiiient.s of whitever rasiis 
st.iiid this lest, will iiifalliblv Keep 
perfectly sweet and goml in any 
cli'ii.tte. and for titiv length of 
time. Another .idvaiilage is, that 
if there In- any taint about the 
luea*. wiien put np, it iuciitahiy 
ferments, and is dett.'CU>d in the 
proving. 

.VII Kinds of alimentary matters 
may be preserved in this wav,— 
lu‘ef, niultoti, seal, and poultry, 
boded and roasted ; soaps, hrottw, 
and vegetables, cream*, and ens- 
tards. 

Tbe salting may be ps'rfuniMMt 
either by tlry rubbing, or by im¬ 
mersing th* meat in pickle. Cured 
in the formair way, the meat will 
hnep longct. but U t* uoru nUerud 
tvt 


in its valnsble pmprrtle* ; fa thn 
latter tray it is more detientu and 
nutritions. Six pouiid.s of salt, one 
pound of sugar, and four ounci'S 
of saltpetre, boib-d with fonr gal¬ 
lons of wati'r, skimmed and al¬ 
lowed to cool, form* a very strong 
pickle, which will preserve any 
meat completely immemed in it. 
To efleet this, which is essential, 
either a hrmvy hoard, or flat stone, 
innst be laid upon tho meat. The 
same pickle may he used repeat¬ 
edly, provided It be Imiied np oc 
castosially with additional salt to 
rt*store its strength, diminishi-d l»y 
the corahinatloii of part of tiie salt 
with tbe meat, and by the dilu¬ 
tion of the pickle hy the juice* of 
the meat exlr*el«*d. Hv hailing, 
the alhunirn, which would c.iuso 
the pickh* to spoil, is coagulated, 
and rises in tbe form of srnm, 
which most be rsrefiillv removed. 

Dry ssKing is performed by rub¬ 
bing the siirfare of the meat all 
over with salt: on I it is cenerally 
believed that the proeess of salting 
IS promoted if the salt be nibbed 
in with a heavy band. 

Fish, in lise manner, may bn 
preserved either by dry salting or 
111 pickle. Tlie lonner im'thod is 
eiiipinveii to a great extent on 
the banks of Newfoundland, and 
in Khetliiiid. 

n><‘ Dutch d<*rive great national 
adv.iiitages from tbe pn-ferenee 
given to the herrings rau''ht upon 
our own roast*, when riitml by 
f'lem. Ihey use no other than 
the .Spanish or I’ortiicueso suit, 
preserve no fish that they art' not 
able to cure betwei n sunrise, 
when the nets arv drawn, and 
sunset, wlien they are again shot ; 
nnd pay partirular nttentina in 
gutting, sorting,and parking each 
kind hy itself. They fill up tho 
bamds with fish of the s.ime kind 
and night’s rat hing, and are ex¬ 
ceedingly careful of tim pickle, 
as they nse no other in filling of 
the barrels. i HithUtm! Ahric/y's 
Tran tart k>n.f, vnl. li. p. 331.1 

Horrlngs and salmon ar« also 
often enred by dry hi g them fat 
wood smoke, after Wing stightiiy 
salted, and are called red hernngs, 
or Yarmodth kerrini^, and Ufpilgs 
m smAsd safamas 
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Butter is comnumly preserved 
by working into each pound ono 
or two ounces of salt, until they 
be thoroughly incorporated. Tiie 
beat salt for the purpose is in 
large crystals, and it should be 
thoroughly dried and coarsely pow¬ 
dered. Hut Dr. Anderson recom¬ 
mends for the curing of butter, a 
mixture of two parts of the best 
great salt, ono ot sugar, and one 
of saltoetre, beat into a fine pow¬ 
der. One ounce of this mixture 
is sufficient for a pound of butter. 
He says that butter cured in this 
Way does not taste well till it has 
stood at least a fortnight after being 
salted, but after that period it has 
a rich marrowy taste, tliat no other 
butter ever acquires, and tastes so 
little salt, that one would imagine 
it would not keep; and yet Ur. 
Anderson has seen it perfectly 
sound and sweet when two years 
old. 

Vinegar is never used for the 
preservation of butcher meat, but 
salmon is often pickled in it, with 
the addition of s<ut and spices. 

PyroUgnic acid baa lately been 
much extolled, as having a specific 
power in preserving animal mat¬ 
ters. 

The preservation of these by 
means of sugar constitutes a prin¬ 
cipal part of the art of confec¬ 
tionary, and attention to many 
minutias is necessary for the sue 
cess of each preparation. The 
most general principles only can 
be noticed here. 

Vegetable substances may be 
either preserved in syrup or can¬ 
died ; or their juices may be em¬ 
ploy^ in making syrups, jellies, 
or fruit-cakes. The art of confer 
tionary is very difficult, and to at- 
tw perfect success, requires atten¬ 
tion to many particulars which at 
first seem fHvolons and even im¬ 
proper, but which have been found 
by exp^ence to be essential. 

Sugar is equally powerful in 
preserving animsl substances firom 
putrefaction. 

Other methods of preserving 
food have been tried, but rather 
as a matter of curiosity than utility. 

The pn^rty of charcoal, to re¬ 
store sweetness to flesh beginning 
to be tainted, wu fttat poiated out 


by M. Lowits in Petersburgh, in 
1700 (Orell’s Annals,) udio made 
numerous experiments upon the 
subject. For tbeir success, it is 
necessary that the charcoal have 
been recently burnt, and that it lie 
applied in a certain quantity. Too 
little fails in its effect, nnd too 
much affects the nature of ttie sub¬ 
stance upon which it acts. Ily 
some it has been supposed to act 
merely mecliaiiically, by absorbing 
fluid and putrescent exudations; 
but it is more probable, that it arts 
rheinically, by absorbing oxygen 
gas from the air in contact with 
tht* meat. 

FORUK FlIRNACF.. The forge 
fnmace consists of a heartb, upon 
which a fire may be made, snd 
urged by the action of a large pair 
of double bellows, the nuzzle of 
which is inserted through a wall 
or parapet constructed for that 
purpose. 

Black-lead pots, or small furnaces 
of every desired form, may be 
placed, as occasions require, upon 
the hearth ; and the tube of the 
bellows being inserted into a hole 
in the bottom of the furnace, it 
becomes easy to urge the heat to 
almost any di-grce required. 

FORMATIONS. The rocks and 
other solid arrangements of matter, 
of which the globe is eopiposi-d, 
are eoiisidcrcd by geologists, os 
haring been formed at different 
times ; and hence, they speak, oi 
older and later Jormations, lirae- 
atoiie formations, sand-atone forma¬ 
tions, and such like. 

FORM I AT ES. Compounds of 
the formic arid witli eartlis, ulka- 
lis, and metallic oxidi-s. 

FORMIC ACID is obtained from 
ants, either by simple distillation, 
or by infusing them in hot water, 
and afterwards distilling. It mav 
afterwards lus purified by repi-ated 
rectification, or it may be done in 
time of firost. This acid has been 
employed by quarks to reiicvc the 
pain of the tooth-ache. It has a 
very soar taste, and remains liquid 
at a low temperature Specific 
gravity at UH° is 1.1 KM. 

FOSSIL COPAL, OB HIOHOATK 
RESIN was found in a bed of blue 
clay, at Highgate, in the excava- 
tioiu for making tbe tuanaL It la 
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of a |>alo yellow* When heated, 
it givca out a Tocinoua aromatic 
odour, niclu into a liiupid Uuid, 
takiw firu at a candh*, aud ia 
entirely conaumod before the blow- 

F'0S81L remains, nometimcA 
called OllCAMC REMAINS, and 
by Mr. Parkinson the Kentaina of 
a furiucr World: in truth, how< 
ever» merely tlu* rcuuuiiM of 
table# andanimala, whu.h ba%nbi*eu 
involved within earthy agi^t^gateA 
during the change# of poAttiem and 
couipoAition, to which tliey are aub* 
ject from Ute action of water and 
air, and from their mutinU action# | 
on eac4i other. Having di#cuB#e(l I 
the orig:tn and foriiiattun of these 
curtoatCie# of antiquity, under the 
titles SurJiU'v e/‘ lAc J-Utrth, Pitn^ 
iavtion, (kc* Ac., it m'UJ he 

auterestiug to the reader to see iit 
one point of view, a few of the 
titosi muarkahle facts which ha\e 
been given to the world, relative 
to the discovery of tht^^e remains. 

piMtsil 4 rocodiles were coUecU^l 
in the neighbckurhood of Hontieur, 
by the Able li}t''helet, an assiduous 
uaturalist at Rtiueu, and were 
seot, by orders of the nrefi ct of 
thi‘ department, to the Museum of 
Natunil llistor> ! Similar fossils 
ure also obt ained at Havre. lltey 
w'eri* found iu a bed of hard liiiH'- 
stone, of a bluish grey colour, 
which becomes nearly black when 
wet, and W’hich is tound along the 
shore, on both sides of the mouth 
ol tile Si'ine, ladiig in some places 
cohered b\ tlie sea, and in others 
nl'o\e its loel, eviMi at hi^'h 
w.iii r. 

Heiiiains of crocodiles have also 
been tound iu other parts of 
Krance ; as. at Angers and Mans. 
Ntniie ol these reiuuins seem to 
show, that III least one of the fossil 
•pc4U‘# alnivc noticed is also found 
ill other porU* of lV;.uic besides 
llonfleur and Havre. 

'Ilie reuioins of croeodiUr# have 
hecu also found iu UiiVereut parts 
of England; but particularly on 
the const of UorseisUire, and of 
Vorkshire, near Whitby; in tlie 
neighbourhood of Hath ; and near 
Ne^'ark., in Nottinghauisiitre. 

Somerseubire, particularly lu 
th« ni^blwurbood of Hath» the 


cliff# on ' tbe Dorfiotsbtre« or 
southern coast; and on the York* 
sUire, or xiurthcni coast; are the 
plaices in this island in which tho 
remain# of the nniraals of Uiis tribo 
h»ive bc'en chtedy found. The 
matrix, iu which they arc found is 
iu general similar to that which 
ha# been already menti«med sis 
containing Uie fossils of Hcinileitr 
and Havre,—a blue liniestono, 
corning almost black when wetted. 
This description exactly agmcii 
with Uie limestone of Cbamunitb* 
Lime, dec* in Dorsetshire ; on tho 
opposite coast to that of Fronre, 
on wkiicli Havre and' llimfteur are 
situated. At WhiRiy and Scarbo* 
rough, ivlu*re these fossils are also 
found, the stone is indeed sorao* 
what darker than in the former 
places ; but no difference is ob> 
servabU* w'htcb can be regarded as 
offering any forcible opposition to 
till' prob.il.ility of the original iden* 
ticy of this stratum, which is ob> 
served on the nortbem coast nf 
Prance, on the opposite southern 
English coast, and at the opposite 
nortliem extretuity of the island. 
Some of these remains are also 
found iu «|Uames of romnioii coarso 
gri'y and whitish liiiieMone. In¬ 
stances of this kind of matrix, for 
tliesi* r<*inaii)s, arc obsirvable in 
the <|uarries between Hath and 
Hnstul. 

The Kov. Mr. Hawker, of Wood- 
chc^ter, in (.?lour<*stershire, pos¬ 
sesses perhaps, one of the hand- 
sniue.st spe( tineas of the rennuns 
of the crot'odile that has be<‘u 
found ill tliis island. It was found 
by him in tlie neiglilrouriiood of 
Bath, aud runtaius gn'at part of 
llie head uud iif the trunk of the 
animal. 

The large ntiimal. whose fns^il 
remuins are found in the tft/orrtts 
. has been deservedly 
a frequent ub.it*ct of udr.uratioii; 
mid the lu'autiftd appenrauco 
w'hich its remains posseM<, in eou- 
sequeiire of their <*xrvlient sta*^e of 
pn*scr\utiou, in a matrix whurh 
admits of their fair dt.*’play, has 
occasioned evi^ry specimen of this 
fossil to be highly vulutnl. 'i'he 
low'er jaw of this animal, with 
sumo other specimens which were 
presenHni by Dr« FeUr Camper to 
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ttc BoytU Society, and which are 
MOW in the British Wusouin, arc 
among the most spIcDdid iind inter¬ 
esting fossils in existi’Uce. 

in 1770, the workuu-n, harinR 
discolored part of an eitorniuus 
head of an animal iinbediled in the 
solid stone, in one of the subter¬ 
ranean rassages of the mountain, 
gave information to M. Hoffman, 
who, with the most xe:ilou.s assi¬ 
duity, laboured until be bad dis- 
ougaged this a-stonisbing fossil from 
its matrix. But, when this was 
done, the fruits of his labours were 
wrested from him by au i<cctesius- 
tic, who claimed it as being pro¬ 
prietor of the land over the spot 
on which it was fotmd. Mufthian 
defeuded bis right in a court of 
Instice; but the inilucncc of the 
Chapter was employed against 
him, and ho was doomed, not only 
to the loss of tikis inestimable 
fossil, but to the paymcikt of heavy 
law expenses. But in time, jus¬ 
tice, M. Faujus says, though Ukrdy, 
at last arrived—I be troops of U>e 
French Kopnblic secured tliis 
treasure, whirh was conveyed to 
the Natiuikal Museum, 

The length of the cervical, dor¬ 
sal, and lumbar yertebnr, appears 
to hare been about nine feet fivj- 
inrlies, and that of the va-rtebne of 
tlie tail about ten fco ; adding to 
which the leugth of tUe liead, 
which may be rockoni-.l, consider¬ 
ing the loss of the interniaxillary 
bones, at least at four feet, wi- may 
safely conclude tie whole length | 
of the skeleton of the ai hnal to 
have upproaclied very nearly to 
twmty-foiir fcot. 

The lu-ad is a sixth of the whnle 
length of tike aikiraal; a projkortioki 
apjirouclikikg very nour to that of 
the crocodile, l>ut tlitreritkg muk h 
from that of thg;, tnonifor, the 
head of which animal forras h.knlly 
a twelfth part of the whole Kuigth. 

The tail must have heeik very 
Btroug, and its width at its extre- 
mity must have rendered it a most 
powerful oar, and have enatlcd 
tlko animal to have opposed tike 
liki>»t agitiiteil wators, as has been 
Well remskrked by M. Adrien Cato- 
per. From this circtinistkknce, :ukU 
from jhc btjier remains whiclk ac¬ 
company those of this animal, 


riiere can be no doubt of !te 
having been aa inhabitant of Uw 
ocean. 

I'akiug all these circurastances 
into consideratioQ, M. Cuvier ron- 
cluiles, kind certainly ou fair, if not 
iudisputkible grounds, that tikks 
animal must have furnkod an inter¬ 
mediate gtrnkis between those uni- 
nkatsof the lisard triln*, wbieh hare 
an extensive and forked tougkke, 
which include the moiiktors aikd 
the common Uaiirds, and tliose 
which have a short tongue, and 
tiie pal-ktc arsked Wkth teeth, 
which comprisi* lht‘ igukkiias, sunr- 
bn s, and aikolis. Tikis genus, he 
tbkkkis, rukkld only have lM!cn ulfieil 
to tike crocudkle by the gencr-tl 
characters of the tixards. 

/■tis.'iit remains i;/' Humlnanfia ,— 
Aikkong the fossil's of the British 
enkpire, none arik more ciklekiliitisi 
to excite Bstouishtuk'ikt thnik Hir 
riuHtiwus stiig.-.’ Anras whUlk 1iH*e 
bkken dug up in did'ereut parts of 
Ireland. 


llnjir dimensions, I>r. Molyneux 
informs us, were us lollow.s ; 

/■Vi7. In, 


From the extreme tip 
of each hfirn . . . 

10 

10 

From the tip of tho 
right horu to tUi 
root. 

s 

9 

Prom the tip of one of 
the inner hranchcai 
to th«' Up f»f the 
Opposite branch . 

3 


7 *lie )i*ii0th of owe nf 
t)u‘ wnhia 

the hr.kUi'ht it . . 

1 

0 

The l.re.KiOi of the 
y. irhiii 

the hr.tnr)ieA 

1 

104 

Tils' leiip'th ef the riftht 
brovY t.uikcr . . 

1 

9 

A Eimilar pntr, found 

ten 

feet 

under ground, iu the eimnty tJI 

>ii e, 


u.is preseikti'il to Clkarhs the ,Se 
cimil, nud placid iik the hnnt 
gclli-ry, linniptiitk-cnurt, but wits 
afterwitnls retrtoviMl into the guard 
runiik of the same pabti e. 

At B-tllywurd, ttear Itnllyshan- 
non ; nt 'i'urvy, t ight iinles from 
Dtibltu ; uttd ttt Fortutiicry, itcar 
the river Shannon, in the county 
of (ialway; similar horns hare 
been found. In the commou-baU 
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«f th« BMm»p of Aruog^’a bonoe, 
ia DubUu, WM o furehtiKd, with 
tU'ii itiuiixnii; largv boiituM of a pair 
of lhi« kind of horuv, which, from 
tb<- Bi«|;iiituU« of the beuma, moat 
bavo laiit-h exceeded ha sixo tboae 
of which tlm dimeiiaiona are Bh-en 
akiore. l)». Mutyunux atutea, that, 
in the hiHt twemty yeafa, thirty 
pair of tbeae horua bad l>cen dug 
op by accident in thia country ; 
the oharrviiiKiti.t, aUo, of aeveral 
otlier pcriunia, prove the 
quenev wnh which Iheae remains 
haw iH-cn found in Ireland. 

Vsirioiia opiitiotia liave bees en¬ 
ter)...tied re'iiectinB this animal 
and it-i exi..tin|; jirototxpc. This, 
howoer, »!•>••'i.ot appear to have 
lu cu vet diaccviTcd ; and these 
rein n . may. 1 (.cUcve.be rejrarded 
ns h.i\ iiidouKed to an animal 

In.xc c-. tnici. 

’v icr- ri. IS renmiti i of rlxphants 
bdxe (teen found in Itatv; and, 
all.'ioifith .1 Ti-rv ci'usideralile liuan. 
(n-r of clcrliants n ere broufthtftom 
Alrici into Italx . yet thoxast extent 
tl.reiicti winch tliese remains have 
Ihi-ii loiiinl, and the (treat prolui- 
bilit’ ui.it tin- Itiihans. {cvrticularly 
the Uornans. w'ould have known 
siilhcieiilty the value of ixory, 
to liax e prcxeiiTed tliem fri.m I'om- 
iinrtiii,: the tusks to tile earth, 
Icail to till' In’lief that by far the 
I'ri'.iicr iiiitnber of these remains 
XX liK h have Wen dug up, have 
i.een deposited here, not by the 
li.inds of nuku. but by the chang<.a 
xcbich, at leimt, the surtace of this 
globe has undergone, at very re- 
i.iiiic pi-n'ots, *1 1 ,,. circumstances, 
ludccd. under xvliicli many of these 
have In cn tound, atford ludubihiblu 
jir.nil ot this fact. 

In I'r an xk lierc it ix kk'cll knokx-n 
th..t liking i'lcpb,.nl» bare been 
luiich less f>'C(|uciit, at least ill 
timcsflf winch we have any record, 
than cither in Italv or in (Ireece, 
Uu’ir fossil remains haie been 
Ivinud in i great uuiiiWr of places, 
and iu situations wlii.'h prove their 
klepositioii at a very remote period. 
The xvbole k.alley through xvhich 
the Khiue pasws, yields fragments 
of this auitual, auil pi'rhaps more 
numerously on the side of Gkirraany 
than on tliat of I'nince. Not only 
<Mt Ha eoarao, httt iu the kUuyln 


of the soreral slreanairlMk empty 

theinoelvcMi into it, are these 
fossil remains also found. Urns 
Hoiland abounds xsith tliem, and 
even the most elevated parts of the 
Batavian Repnfalie are not exempt 
Rom them. 

The whole of fhsrmany and of 
Switaerland appear to particularly 
abound in these wonderful relics. 
The greater number which has 
been found in these parts is, per> 
baps, as is observed M. Cnxier, 
not iittribatabie to their greater 
abundance, but to the niuriier of 
well-informed men, capable of 
making the necessary researches, 
and of reporting Um interesting 
facts they discover. 

As in the banks of the Rhine, so 
in those of the Danube, do these 
fossils abound, in the valley of 
Altmubl is a grand deposit of these 
remains. The bones which bavo 
been found at Krembs, in .Sweden ; 
at R.iden. near Vienna ; in Moraxia ; 
in diSerent parts of Hungary and 
ct Transylvania ; at the foot of tho 
Hartr.; in Heswe ; at Hitdersbeim ; 
all appear to be referable to this 
auiiual. So also are thoac which 
are fuuiid on the Elbe, the Oiler, 
and the Vistula. Dlffereiit parts ot 
the British empire are not less 
productive of tbese remains. 

in laindon, Brentford, Harwich, 
Norwich, Uluncesterskure, Stafford¬ 
shire, Warwickshire, SaBsliury, 
the Isle of Sheppey, and indeed in 
several other parts of tireat Britain, 
b,iVo different remains of these 
auiiiiaks been found. 

\\ ben kve add to those plactm 
xvhich bax-e beeu alveady eiiumu- 
ratol, Scauklinavia, Ostrobotlinia, 
SorxxiiV, Iccl.iiikt, Ku..»iu, Siberia, 
Tiiiiis, -Viucric.i, II ucbuk-t.ica, near 
Mexico; .lad ro.irra, in the pru- 
vinee of (jiiit.i. iiiMr Peru ; it will 
u|>pi'itr tb.it there is h.irUly a part 
of the known world, whose subter- 
runeuii productions are knoxvn to 
■IS, ill xvhich these anuu.'ii remains 
have not lo-eii found. 

M. Guvier is satislit‘d, from actual 
comparison of several skulls of the 
Kant Indian aud African elephants, 
that different specifte characters 
exist iu their respective skulls, 
in the Indian elephant, the top of 
the •hull is raised ia a Una of 
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double pyramid; bdt. In the AfH- 
can, it IS noairly rounded. In the 
ludinu the forehead ia concave, 
and in the African it is rather con¬ 
vex. Several other differ«*nreii 
exist, not necessary to he here 
particrd.irized, which seem to be 
fully snliicient to mark a difference 
of species. 

A cursory view is sufficient to 
enable us to determine that the 
ordinary fossil teeth of cleph^ts 
arc not of the African species; 
and it may be further sain, that 
Cie greater number of these teeth 
bear a close resemblance to the 
£ust Indian species, showing, on 
their masticating surface, hands at 
an equal Uiickness through their 
■whole length, and rudely crenu- 
latcd. So great, indeed, is the 
resemblance, that Pallas, and most 
other writers, have considered the 
fossil elephant as being of the same 
species with the Asiatic. 

M. (iuvier, iinxious to discover 
tlie degree of accordance of tlte 
fossil elephant’s skeleton with 
that of the living species, com¬ 
pared tile fossil skull found in 
iiilicria, by Messersclimidt, with 
those of tlie African and Asiatic 
elephants. Tlie result ot his com¬ 
parison w-as, that in tlie fossil 
. species the alveoli of tlie tusks 
are much longer; tlie zygnniatii- 
arcli is of a diti'ereut figure ; the 

£ ust-orbita] apopiiysis of tlie frontal 
me is lunger, more pointed, .and 
more crooked ; and tin- tulu rcle of 
tlic 08 lachrym.ilis is c.msideraiily 
l.argiT, .and more projei ting. To 
these peculharities of tlie fossil 
skull, M. Cuvier thinks, may be 
added the parallelism of the iiio- 
lares. 

Comparing togetlier tin- bones of 
tlie Asiatic and of tlie African ele- 
pbaiit, he was able to discoi<-r 
some differences betwoi-n tlieni, as 
well as t.etwt'en those aiul some of 
tjie fos-ii! hones \tliicii lie 
si-.-sfii. These- ialtei he louiui, 
in gi tieral, approaciu-iJ ne iCest to 
those of the \si;itic eh pliunt. He 
com ludes with Mijiposnig, that tlu- 
toB>iI remains are of a sjn-eies 
dilfermg more widely troiii the 
AsiaiiiS"'elephant, tleui the horse 
doi-« from the ass, and therefore 
does not tiiiiit it itiipogfible hut 


that it might have «xiated in A 
climate which wotdd have destroyed 
the elephant of Igdia. 

It may, therefore, be aasumrd ao 
certaiu, from the oboervations of 
M. Cuvier, that at least one species 
of elephants has existed, of which 
none are now known living ; and, 
should the difference of straotttre 
which has bef>n pointed out, in iioniii 
of the fossil teeth, be admitted as 
sufficient to designsfe a difference 
of species, it may tie then said, 
that there exist the fossil remains 
of, at least, two species of eU*- 
phnnts, which were different from 
those with which we are ao- 
quHiuted. 

Prom the preceding cdiserva- 
tions it appears then, that tlie fos¬ 
sil <>lephaiitiiie remains, notwith¬ 
standing their resemblance in some 
respects to the hones of the Asi,vtic 
elephant, have hclonged to oiii- or 
more species, diffcreiit truiii tluise 
which are now known. Thii clr- 
cumstanre agrees with th«- farts of 
tlie fossil remains ot IIh- lapirs and 
rliinoci-roses, winch .ip|x-ar to lutve 
differed nuitenall> troiii the living 
animals of the .sami- geiii-ra. 'The 
remains of elephants ol>t.iiiied from 
Kssex, 'Middlesex, Kent, and other 
parts of England, cuiifiim the oti- 
servations of Cuvier, that these 
remaiiis are gener,illy found hi the 
looser and more superficial parts 
of the earth, and iiiosi fri-qiia-ntly 
111 till* aliiiia winch nil the bottoms 
of the vallirs. or which beruer tin* 
Ix-d.s of rivi-rs. Tlii-y ar<‘ generally 
found iiiiiigled with Hu- ocher boiii-s 
of quadnipeds ot known genera, 
such as tiiuse of the rhiiim-eros, 
ox, horse, kc. and irnpienUy 
also with the reniiuns of iiiuriuo 
animals. 

We now come to the examina¬ 
tion of the iiiastndon, one of I bo 
most stupeiiiloiis uiiimal'i know-ii. 
either in a recent or a fossil stale ; 
and w'liicii, whi-Uu-r we cootem- 
pl.ile Its original mode of i xistence, 
or the permd .it who li it lived, our 
uiiTKtM cannot hut he tilh-d witli 
astonishment. 

The first truces of this animal 
are sketrliial iti a letu-r from Hr. 
Midher, ef llostoii, to l>r. Wood, 
ward, in 17 I'Z, and are traniwritiod 
from a work iu manuscript, euUUsd 
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H'Mia In tbU vorb, 

and of prodigiouti size, 

•uppi>ii<s1 tu b«9 btimati, aru said to 
ha»'o betm found in Al}>Hn>'f lit 
N4 *w iSugiand* About tiie yoar 
W M, nvtiurrouz •imibir bout»« W4*rc 
found rn Kt^utuVky, ou the Oiiio, 
(inpf;re»ed Hinoni; iUv Uuropcau 
virfuoAOJU 

Many boiie» of thU animal bar- 
iiij: iunm found, iu 17U0, in tbc 
Sr.it4* of Now YorL, iu the viirinitv 
of Newburjjti, which U situated on 
i.tt* ilttdnoii, or North Hi\er, Mr. 

W. of Piiiiadt'lplii.i, pur¬ 

chased tiieMe, with the right of dig- 
K»M ; bir the reiii.tiiider. 

'I t* • «4ni»jfry oi wiiicb rc- 

lo.tKtM art' totoid if^ I 1 V 4 * ;ui immotuve 
pl-.iii, bounded on ever^ aide by 
imuicxiae muuubiuii*. <ln 
lalu too uaonuM^ea ^nere ttsrsc 
,irc foui.d* the ft»Ilowiii« 
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<»l u>.»inii;iias the A Icgauy?*, the 
Nortn hiuI the 

M ci.ir.iiiui; iu ttie iutci'ior p<4rt4 
o 2 iNMK)K\Irauia and i'arolioa ; and 
III Nev. j4‘r»ey, a few ]uUe» Ir«uo 

f’roju H rart'ful attention toevt'ry 
cirtuiTiititance, M. t’uvier ct»ticeiveA 
that uc U.(% i‘ aright to concliid«'. 
thut the- great ma‘»todou,or liniinat 
ot the Ohi'>» did tiot aurpiiAA tiie 
III height, but waa a 
liftJo binrer in pn>]>ortion; ita 
lioih* r.ither thicker; aud it5 btdiv 
ftmaUer. it aeem* to have very 
much reseiidiled the elepliaiit iu 
iui ttis'kA, null indued iu the whole 
of it)»oAtcology ; and it aNo appears 
to have had a trunk. Hut, nut-^ 
Wilh.standiug iU resembtaiice tb 
the eiepuaiit, iu so many parti('ii< 
lar*, the fonn and structure of the 
priiub’ri are '<iit»cieiitly «liJfert*4it 
from tlioAo of the eh^phant, to de¬ 
mand ita being placed in a dintiuct 
genus. Prom tliu \mUxT discoveriea 
resnretiug Uda aniuiol, ho in also 
iuciined to snppoao ih;tt tU food 


must have been similar to that of 
thfs hippoimtaniuA and the boar, 
but preferring the roots and fleshy 
parts of vegetables; iu the scartdi 
of which sp<H:ri<*H of food it would, 
of course, be led to such soft and 
marshy spots as bo appears to have 
iith.tbifed. It fioes not, however, 
appear to have been ar all formed 
b>r Hwitumiug, or for living much 
in the waters, like the hippopota¬ 
mus, but rather S4*ems to bav o been 
entirely a terrestrial animal. 

'I'Uerc app4*ar to be three living 
s|>i*ries of r/timHTros: 1. That of 
Iii-'lia, .1 citiicom, with a rugost; 
coat, and with hictsora, separat.. d, 
by :• space, troui the griiiaers. u. 
riiat of toe Cape, a bicora, the 
skin without ruga*, and having 
twe iit^ .eight griiictem, aud no iu- 
cisors. ‘ 4 , Tliat t>f huiriatra, a 
the sLiti but slightly rugose, 
th*a'< far rcsembJinp that of the 
(' .p4*, but having n*ciiuve teeth 
like* that of India. 

J'he fossil reTooins of the rliino- 
cere.-* have been generally found iu 
the same «'ouittii**s where the re 
Kiaius of elephants Ivive bt»en 
found ; but they do not appear to 
tiHve Ko geui'ially ezeitiHi alteu- 
tioii; and perhaps but few of tbosa 
who diycovfied them were able to 
d(>reniiiiie to what ludmal they be 
longed. Ihiis a tootn ot th^s aui 
iiiai IS d« .->ci‘i!>ed by l»rea' merely 
as the tooth of a t(*rrcstrial auiinal; 
and t’.ie remains of thts animal, 
found m the neighbourhood of 
Cawlorbury. were supposed to 
h ive belouged to Uie hippopo- 

tillllUR. 

Ill liartzberg, in the principality 
of (irubetihugeu, Quedbathurg, 
Diinnstadt, the l>orders of tho 
Uhine, .Muntz, Strasbourg, the 
nei^hbourbood of Cologne, \Vest- 
f'haha, numt'muH parts of Crauce, 
4ud iu s*'ieral paru of Great Bri 
tun, have the remains of the rUi- 
iiiM'cro.H bev'ii found. In Siberia 
these rem dns hav i* been found tu 
considerahlo quantities. Callus, 
wlioAc* resi’arclics have In'en parti- 
cniariy diriv ted to this part of the 
world, made the AStoui&hntg disco- 
vt*i*y of :i complete rhiubi'eros, 
still covered by its skin, and buried 
in the sand uu the borders of tho 
river Wdtyi. 


z 
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1« O tin— ay «ad Hunsary art* 
earerna containing foasil faonea. 
Among the moat remarkable of 
theae, are thoae of Gaylenrenth, 
on the ooafinea of Bayreuth, llie 
opening to theae, which ix about 
aeven met and a ^if high, ia at 
the foot of a rock of limeatone of 
conaidetable magnitude, and in ita 
oaatern aide. Immediately beyond 
the opening ia a magnificent grotto, 
of at^t three hundred feet in 
circumference, which boa been 
naturally divided by the form of 
the roof into four carea. The firat 
ia about twenty-five feet long and 
wide, and ranea in height from 
nine to eighteen fret, the roof 
being formed into irregular archex. 
Beyond thia ia the aucond cave, 
about twenty-eight feet long and 
of nearly the aame width and 
height with the former. 

A low and very rugged paaaagc, 
the roof of which ia formed of 
projecting piecea of rocka, leada to 
the third grotto; the opening into 
which ia a hole three feet higu and 
four feet wide. Thia grotto ia more 
repilar in ita form, and ia about 
thirty feet in diameter, and nearly 
round : ita height ia from five to 
atk feet. Tliia grotto ia very richly 
and fantaatically adorned by tlir i 
varying forma of ita ataluctilic 
bangiuga. The floor ia alao rovered 
with a wet and alippery glaxiug, in 
which aeveral teeth and Jawa 
appear to have been fixed. 

From thia grotto ronummrea the 
descent to the inferior cavorn.v. 
Within only about fire or eix feet 
an opening in the floor is m-eu, 
which ia partly vaulted over by .1 
projecting piece of rock. The 
dewtent is about twemty feet; and 
occasioned to M. Ksper and his 
companions some little fear lest 
they should never nttnrn, hut 
remain to augment the soolitbes 
contained in throe terrific manaious. 
Thia cavern waa found to he about 
ttirty feet ia height, about fifteen, 
feet tn width, and nearly circular; 
the oidro, roof, and floor, diaplayiug 
the remaina of animata. The rock 
iuelf ia thickly beaet with teeth and 
boaro, and the floor ia covered with a 
kaoae earth, the evident reault of 
aafimal deentnpiaaiHim, andia which 
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A gradual deacent leada to ano¬ 
ther grotto, which, with ita paiaage, 
ia forty feet in length, ana twenty 
feet in hcfoht. Ita aidea and top 
are beautiiwy adorned wiA atalac- 
titea- Nearly twenty feet further 
ia a frightrai gulf, the opening of 
which la about fifteen feet in 
diameter; and, upon deacending 
about twenty feet, another grotto, 
about the same diameter with the 
former, but forty feet in height, ia 
aeon. Here the boura are dia^raed 
about; and the floor, which ia 
formed of tmiinal earth, baa great 
iiuiubera of them imbedded in it. 
Tlic bonea which are here found 
auem to be of dilTercnt aniniala ; 
but in thia, aa well oa in the former 
caveraa, perfect and unbroken 
bonea are very aeldom found. 
Sometimes a tooth is seen proji'ct- 
ing from the solid rock, ttirough 
the atalactitic covering, showing 
that many of theae wonderful 
remaina may hen- be concealed. 
A apccimeii of this kind, which I 
poMesa, from Gaylenrenth, ia 
rendered parlirulm'ly interesting, 
by tlie first molar tooth of tlie 
lower jaw, with its enamel quite 
perfect, rising through the stalac- 
titic mass which invests the hone. 
In thia cavern the aulurtitea begin 
to be of a larger aix«, and of a more 
columuar form. 

Fuaaiu|[ on, through a small 
opening lu the rock, a small cave, 
ai.-veu feet long and five feet high, 
is discovered ; another small open 
•ng, out of which lends to another 
small cave ; frotu which a sloping 
descent le.ida to a cave taenty-five 
feet in height, and about half aa 
much in ita diameter, in which ia a 
truncated columnar atiUactite, eight 
feet ill circuiuferencc. 

A narrow and moat difficult 
passage, twenty feet in length, 
leads from this cavern to another, 
five and twenty feet in height, 
which is every where beaet with 
teeth, bones, and stalactith; pro¬ 
jections. Thia cavern is soddeuly 
contracted, ao aa to form a vestibule 
six feet wide, ten long, and nine 
high, tenuinatiug in an opening 
dose to the floor, only three feet 
wide amd two high, through which 
it ia nocoisary to writhe with tho 
body oa tho gtouad. Ibia loads 
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iato a anuill care, e] 0 ht fret htfb 
and wide, wbicb ia the paaaace 
into a grotto (wunty-cigUt tret high, 
uud about tlir(>e and forty feet long 
and wide. Here the prodigiuua 
quantity of auinial rartli, the vaat 
niittiber of teeth. )itwa, and other 
lioaea, and the heavy grouping of 
the atalaetitea, produced ao diamal 
lui appearanre, aa to lead Raper 
y> apeak of it aa a perfect model 
A>r a temple for a god of tbo dead. 
Here hutidreda of cart-loada of 
Itony remaina might be removed, 
purketa might be hlied with foaail 
teeth, and auiinal earth waa found 
th reach to the utinoat depth to 
which they dug. A piece nt acaluc- 
tite, being here broki'n down, waa 
found to contain pii-cea of bonea 
within it, Uie roniDiinta of whicli 
were left imb«‘dded in the rock. 

From thia principal cave ia a very 
narrow paaaage, terminating in the 
taat cave, which ia about aix feet 
in width, tifu-eu in height, and the 
name iii Ivngth. In tbia cave were 
no animal remaina, and the Hoar 
waa the naked rock. 

Iliua far only could Uieae natural 
aepulciirea be traced; but there ia 
every reaaou to auppoac that thcae 
auiiunl remaina were diapuaed 
through a greater part of Ifaia rock. 

tt'heiice eoutd thia immense 
quantity of the remaina of rarni- 
voroiiaaiiiniala have been collected, 
ia a qiK-alion which naturally ariaea, 
but the dillirulty of anaweriug it 
appeara to be aimoat inaiinnnnnt 
able, llie theory of Sir Kichard 
Fblllipa uppisira to furnish a clue 
t'l thi- cauKi' of theae accumulii- 
tioii.s. lie auppoaea that while the 
perihcliuni point progri aaea aoiith. 
W'ard, till* aea gratiiia ly retires 
from tile Imul. and tliiit tides ineet- 
iug at certain points of laud, or 
washing round such points, would 
theru acciiinul.ite i-nurnioua quiin- 
titieaof Imnea and other subataucea, 
auaceptible of being traiiaported by 
water ; uud in contimiiitiou of thia 
idea, he iippeala to similsr rircum- 
atancea which nreaent thi'niaelvea 
tu tile ahorea of eiery aea. 

Mr. William Smith, long aince. 
pointed out the nerc'aity of aacer- 
mining the Ihtaila belonging to each 
pafttcular Mmtum, and collected for 
the informatioii of oUuara, opocirntma 
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of ntimennw otiota, vMi aooM of 
their peeolisr foMils. 

With the with of showing haw 
beneficial inquiries may prove when 
thus connected, we will endeavonr 
to ascertain the proper ttram of 
some of the fowila. 

Aecor^ng to the actual obaervo- 
tiona of Mr. Smith, aa given by 
Mr. Farey, in his General View of 
the Agricnlture and Minerala of 
Derbyshire, Toi. i. p. Ill, the 
fcUowiiig are the upper strata 
which have been diacorered in thia 
island, diapoeed in the order ia 
which they occur. 

1. Sand. 

2. Clay, with scptarla. 

5. Sand, with abella, Tirying in 

thickness and in mixture with 
otlicr subataucea. • 

4. Soft chalk with flinty aodnloo. 

6. Hard chalk. 

4. Chalk marl. 

7. Aylesbury limestone. 

It. Sand and clay strata, ia one of 
which ia a dark-cohmr^ sheBy 
limestone, eaDed Sussex marble. 

0. Wobnm mod, ia which is o 
stratum of fullers earth. 

IS. A tbitdi clay, calledtilednactt 
clay. 

II. Bedford limestone. 

It. A thick clay. 

13. Kagatone of Barnack, dee. 

14. Umestene and grey alato of 
Stunsfield, Colley Water, die. • 

13. Sand. 

Hi. Bath freestone. 

17. .Sand and elays. 

IH. Maidwell liuioaione. 

IP. i.ius clay, containing the Moo 
and while Idas luuesuuie. 

20. Sand. 

21. Bed marl. 

Beneath these follow the grit¬ 
stones and coal abalea, and tho 
alteraatiug limestones and tood- 
atouee. Farta of these intarior 
strata appear to have boon on 
raiacd and so denudated Bwdr 
auperincnmlM'nt strata, by mmso 
aatonialiing power, in Dfnbysnife, 
StailOrdabira, and other oajaocmt 
counties, as to give the oppcNtuaity 
of examining the out-erop, or 
app<-araoce on tho eorfaco, of 
these strata, which were arigkially 
covered by all the stmta whieh 
hove hem enumented above. Urn 
lastdiscoTorod,entro6lMl ItaoMOM 
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of 'Dorbyshlr**, must have originally 
lain, acrorvliug to Mr. t'arcy’s 
calrnliitioii, thvi*e mOes perpendi¬ 
cularly lower than the upper part 
of the ch-’lk strata. 

The eiitreehal limestone of Der¬ 
byshire, tte. have their aiiti(|’ury 
manifested by their original det-p 
Bitua.tioii, and by the peculiar 
fossils which they eontain. 

Above thcTse strata are those of 
the alternating eoal shales ami 
gritstones, and on these is dis¬ 
posed a stratum of red marl. Over 
this Is n str.itiim of .sand; but 
neither in this nor the preceding 
stratum does it appear that any 
fossils have IxM-n nolieed. 

The lias clay is the next superior 
stratum, and contains beds ot lime- 
st.me, called the blue and the 
white lias limestone. 

The fos--ils of this stratum are 
exceedirntly numerous, and some 
of them are again seen in some of 
the seperior strata ; but the eha- 
rarters of the gn ater part are such 
ns to point them out decidedly as 
peculiar to this slr.itum. 

In this stratum the fossil .shells 
are exceedingly nuinerou.s: parti¬ 
cularly itmu'untliF, nuitfilitir, t,rr. 
bruUitUw, s-njihitir, mj/liilitrr, mo 
riiolHir, sprnd'jlitr.', trigoiiita, hr. 
lrm!rnitrr,»nA the large ifoniir/'orm- 
cti tihulrr, Iti this stratum are 
ab:o foand fish of an niitiioun 
genus, with large square scales, 
iiud si-ver.il species of tt.\tuito, 
locrr/it, &c- 

Imme.liately above this stratum is 
a blue marl-stonc, c.illed tm- Maid- 
Wi-Il limestone, with the fossils of 
wlii'-U Wi- are unacqu.iintod. Nor 
are we able to speak with more 
iiiforuiation of a great numix-r and 
thickne.ss of sands and clays which 
lieovirthe Maidwell limestone. 

To these succeed the Hath free- 
stone strata, which may he traced 
in their range through the island. 
The upper part is a white nr 
tight grey Ihnestono; tx-neath 
which is the oolite, or roe-stone, 
and under this a considerable 
tliickuess of very light-coloured 
free-.-ione, then sand and clays, 
and a fhee-stouo of various hues of 
yellqw and red. 

The fossils of this strata arc 
rnielly birulve shells, of which 
Uio 


generally only the casts or the 
impressions remain. 

.-vhore these is a s.and stratum, 
and iu this is the limratime and 
grey slate strata of tilunsfit Id, 
Coiiey Weston, Chippenluuu, Ne. 
Ill this stratum, the not 

Hit a: abound, ns well as the tngimila', 
and ht Irmnitac. In this strata arc 
also found pinnKtr, rrfnii>alit.r, 
and the o;/strr. liut the 

fo csils wliieli are here must iibundaiit 
are the hofointin, and ulher part of 
the p.alates and the Ceetii ul fishes. 

On these strata lii-s the rag-s(oiie, 
which has been employed tor must 
of the ancient well-pn served 
buildings in the e.islcra ji.irt of the 
island. This stune is foriued of 
small bivalves, ru\cAy lunnuiuita:. 

Alxive this is a thick cl<>y, ou 
which is the limestoue called tho 
Bedford hmestuiie t lu vhi.h am 
found small grvp/i/r<r, Im it miiitic. 
ostreittr, fHctiuitiv, nimute rrfHa- 
tulltte, psHuttm, .1 few Irigonila-, 
the iincuinmonly marked uiialve, 
and v.irioiis other shells. 

Immediately over tins ni a stratum 
of clay called ■ lunch clay, irutii tbii 
beds of cluii.-h, a soft ch.ilk like 
stone, wbieh is (maul tuwar.is Iho 
top of it. .immontlie, large A'/’i/pAi'ri*, 
III hmHttiT, and various bivalves, 
an- found iii tle.-i stratum. 

Above tl.is is ti.e W ulnini sand, 
ruiitaiuing in its loa er paits lr.ig 
I iiieuts of siiieilied wood. To tins 
siii-ceed sevi-r.al sand strata ami 
elay.s, and in one of these a thin 
bed of the shelly lime.vtoue, e.dbsl 
.Sussex marble. -Vboii* this is tiiii 
lylesbury limestone im.taming 
large £/-y/iAi.'.c, A.c. 

Over tliis is dispusi-,1 the cliaU 
marl. The lower or li ir l chalk 
rests on the chalk mirl. and 
ucijuin's in ditl'erent parts ditiereut 
degrees of 1; ivdne -s, fiimnng in 
some pbuh-s a wlnlu fn-e stoue, and 
iu others a s-ifusr freestusie. This 
stratum affords striking insluiires 
of the fact, first noticed by Mr. 
Smith, of rertaiu organic remains 
being peculiar to, and only found 
lodg.-d ill, particular stralii. T'ho 
ebief fossils which are foiuid iu this 
Htratiini arc iimmonitit of a tulern- 
hly large sUe ; ami a smaller spe¬ 
cies of an oval form, sUffereutfruin 
those footttl iu any other strata. 
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on ftratv.m is 

pln**<*d th:H of thf* sott < haU., 
tamint' nlc‘X >n iiio Mtal** of 
w irli inrorpM>ri! uiyrr^, ;;nd larfc, 
cd, and in dul*** 

of bJ.'<*k. rtmt. ’l‘ho of thU 

diTlVi* in n vt*iv n marknbio 
df/Trr from thoj*o or all lh<* 

On tTtO HialK dopAr.ittjd a 
tlii-k 5JTattar*i of uhirc r’tJtd, <n<*r 
whifh in a itatid of .i d.irLi-r r'>lo::r, 
an»i ahovo fbj.s vanni./i ihiii ptrafa, 
<ir patrf.f«'f riatl, uludl^. Hand- 
Mom*, rimi*H«‘ iimc'dou'*, fraj^monta 
of me. 

C'tn :»T &rA^^ .* t!io foHoTrinj*' 

drdin'tmn« ; That th<>Ho citllorent 
ho'ioa aro hariod Ahnont <‘^orv 
M'lioro, hi i.oarly j^anilar hod'*: tho\ 
an* hh':»(h*d with Home* otlior 

•iniiaxN n'RvmbItng tiioso of thv 
pro’ioni <!ny. 

'J'i.it fh'*io hod* an* p'riiomlJy 
lor*o, oithor *rindy or marly ; ntid 
alwHvs fi<'ii:t»»K>«ring, more or los.*, 
lo fht* *urf.oT. 

'Ilaut :ti* thoreforo probable, that 
tho*5o l/Ono* haio boon onvolopod 
bv tlio or by one of tho la>t, 

oafastropbo!* of tbU i:1oIh*. 

Tbar ii» A {rrfMt ntinibor nf plaro* 
fht'v are n'Toinp:unt*d by tho ttcru> 
ninl..tod n inai*.!** of inarino auima!^ ; 
but in jv-’ono pl4iC4»s, which are 
tioTin roiis. ttuT * ore nano of ttioso 
ro’iiaioH: M'tnn'tiino* tho *a«d oi 
III irl, which ro\»'r> thorn, coQtuin:« 
o»Hn fiO'b \\ut<r ^holls. 

'Uiat no uoll autln ntioati'd ac. 
c^'inn prii%os that flioy ha%o boon 
film'd l.\ rft*ubir bod* of atone, 
rdlo Miifi j't'.i stifils ; and, oon>*o 
t|itrntU, that the hva hu^ remained 
on thorn, uiuUsiturLK'd, lur a long 
period. 

rii !t the ratr'«!trf>p!i*» which ro- 
% er. d tlu'oi M.. s, tht f' f *ri‘, a (:n*at, i 
but transient, inundation ol tbi* m*iI. 

That thii). iiinndatum dad not n*e 
ahoM’ thi* bip;h mount.for vie 
tind no ati.\lo,;ou* di*p<»»it* covering 
the linin'**, nnr are the boiio*! them* 
tlu ro met with, not oven in 
The high Ta|}'*s», iinie** in aomo of 
the warmer part* of Au»onc«. 

That tin**!' ^nt*H are neithesr 
rolled nor joined in a akoleton. but : 
^cattered, and in part fractured, | 
*niev have not then been brought , 
from afar by iuiuidatiou, but found j 


hy it in place* wlicro it has cover 
oil them, a* might bo expected, if 
Lhf auininbi to which they belonged 
h.'id dwelt in these places, and had 
there succensively mod. 

'I'hat before this cataMrophe,these 
aniinnM lived, therefore, m the 
.dnuatod iu which wo now dig up 
bent*** : it was thi* cat«uitrophe 
wia< h destroyed tlu'tn there; and, 
;m we tio longer find tliirm, it is 
4 ‘vidcnt that it Ims unuihilated 
rhoMo .sjiocier. The tuirtbom parts 
of tlir* gioiic, therefore, it<furish<*d 
fonnt rly spot ies bolongiiig to the 
genus eii'pb.itit, hippopotamus, rlu* 
io'ri>ros(, .iiui tapir, as well as to 
inastudoD, genera of which the fonr 
tirst have no longer any species 
existing, except in the torrid zone ; 
and, ot the lust, none in any part.. 

Ill HU ttSKeinblage of fossil 

tr eth and bones, of elephant, rhinos 
corns, hipp i'potataus, bear, tiger, 
hyann:, und sixteen other animals, 
were disctiveietl iu a cave at Kirk- 
dale*, in ^ orkshire. 'Jliesc have 
been st'v orally described and Ulus- 
tratod by i*r*»h'»sor Buckland, in 
the Phibisophical Transactions;and 
tho discovery may 1m* regard^ as 
one of the most iiitcrestuig of mo¬ 
dem times. 

It seems ('vident from the plain 
lan;rmige of ns run* and observation, 
that rlu* sea ha* more than ouco 
111 4 'rliow <*d the l.ind at period* very 
distant, and tu account for th<*fle 
slU‘ct■s^ive rlooils. Sir Hicb<urd Phil¬ 
lips ha.s published an t'xplonation, 
^towing out of h«* Uieory of mat¬ 
ter and motion. He ascribes the 
I'lUpiic.il orbit of e«irth to it* ow'u 
varu'd ruai tiou, and this variation 
lie asi ribc* to th<* vari<>d action of tho 
water* iu the northern and southern 
ht'misphervs. W hen the action is 
giv.ntest, the lever or dtsciuice is 
*hor(ened,as when the *un passing: 
thrinigh the southern sigus, and is 
veitieul over the groat mosses of 
wratersiuthe souchera hemisphere; 
and frr«' i<r,or, tho dismuco oi 
lever is leugtbenod, as tho sua 
posse* vortical over tho narrower 
seas, uu<ter the northern tropic. 
Tile waters however, hy increased 
action, enlarge their own be^, 
hence the poitited form of Africtk 
and America, and hence they will 
progresairely weeud into Umi 
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northern hcmiophere, and carry the 
pcrifaelioin points from Capricorn, 
■where it now is to Cancer. This 
period is lAtown by ubservatiou to 
be 10,450 years, and it was last in 
Cancer 10,450 years ago. \\ hen the 
waters of the northern hemisphere 
were equal to those now in the 
aouthem; and oil the uurthem cuu- 
tinents were covered with sea for 
several thousand years, while the 
perihelimn point was moving 
through the northern signs. Hence 
the perihelion began to pass south, 
about 0000 years ago, aud the dry 
land bugaii to appear in these 
northern parellels, the ocean en¬ 
larging its bed to the southward; 
aud every 30,000 years, the same 
phenomena return. Such is Sir 
R. Phillips’s theory of the recurring 
aub-mersiuns of the laud, aud the 
iliscovery of tropical remains, with¬ 
out the latitude of the present tro¬ 
pics, he ascribes to the increased 
parallelism of the earth’s rotation 
■with the piane of its orbit, the 
measure of which is determined, 
and he conceives the axis of the 
earth may once hare been (kr 
more hicliued than at present; a 
cireumstanec which would render 
the change of the periltelium still 
more operative, aud would change 
the climates of every parelleJ. 

'ITicre does not appear, says SI. 
Brocchi, to be any essential or 
constant difTeTeiice of species iu 
the fossil shells found iu Uie Sub- 
Apetiuiue Hills, eilbei in regard 
to the greater or less depth of the 
strata iu wliicli they are found, 
or the materials of wliicu the 
strata are composed. They are 
not scattered coufiniedly tiirough 
tlic dill'ereiit beds, hut often appear 
To be distributed in families and 
distinct species ; that di.striuutiu>i, 
however, hiut no correspoudetu'e 
■wdth the situation of the be^. 
Not only the shells which are found 
iu the present sou, but those of 
which the prototypes are unknown, 
the indigenous, as well as the ex¬ 
otic, are foO^ both iu the marl 
and in the sand that lies over it. 
Ihere are 'perhaps some excep¬ 
tions, Some shells winch belong 
mone panoiolarly to the sand; but 
they are hot such as to -warrant 
•“J Sencral deditcUou. AU the 


tertiary deposits do not contain 
shells, there being extensive tracts 
where they are either wholly 
wonting, or are only to be traced 
by some scattered vestiges, skbough 
the materials composing tboso dis¬ 
tricts are tho same os these beds 
which contain the fossil shells m 
greatest abundance. 

There is, iu general, a great ana¬ 
logy between the foOsil shells iuiuid 
in (Udereut paru of Italy. 'Ihe 
same species are found in i’led- 
mout, iu the territories of i’lsceii- 
tia and Bologna, in Komagiia, 
Tuscany aud I'uglia, and eicu in 
Calabria, as is shown by the work 
of iiciUa. it is also remarkable, 
that some particular slielis, the 
originals of which are unknown, 
are common in several places far 
distant from each other. 

The fossil shells of the Sub-Apen- 
nines may be divided into two ge¬ 
neral classes, the one comprebeud- 
iiig the bhtdls that are still found 
iu tlie sea, the other comprehend¬ 
ing those whose proloty pea are un¬ 
known. The first ot these classes 
may bo farther subdivided, by dia- 
tinguishing the species found in 
the Adriatic aud Medileminean 
from those which belong to distai.t 
seas. ]1io number of the indigen¬ 
ous shells is very considerable ; and 
tberc are many examples of those 
which have been described >>y 
naturalists as peruiuir to the 
.Vsiatic, African aud American seas. 
Among the most reiuurkablc of 
thuae, are the tiuila fictu of Ihe 
Indian and Amcricuu ocean, the 
huivhium ptuatum nl Jsniaic.i, the 
turbo imbruatus of Uie At uulic, 
the murix rmuosun of the lied sea 
and 1‘ersian gujpb. aud the muito, 
stuttuU Ilf tho coasts of Atrica. 

That there are iununierable in- 
staiicfs of the existence of fossil 
urgauixed bodies iu such situations 
as incniitestal-iy prove that the 
Hitrfave ol the ‘earih has iindergoiio 
the most nxlraordiiiary changes, 
every geologist uduiiu; but M. 
Brocchi shows, that some giaiiogists 
have been rather hasty in theic 
concltuuous with respect to many 
of those fossil shells which w ere 
said to boloug to tTiiuates far dis. 
tont from that where they are 
found. 
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We IctTii from thus 'work of Oliri, 
fbnt many of ti>« •bt’lU 'which were 
foiwiAcrcd •« bvloaginK excluairily 
tn thf AtiikUc. ond American «caa, 
lire found in the Adriatic; and 
Itcniori haa diacorcrod twice a* 
many npeciea as were known to 
hia preduresaor. 

In the catalogue winch Inmark 
has giren of tlir fossil shidts that 
hare been found in the neighbour¬ 
hood of ruris. there are about Are 
hundred ap<<cica ; and it is wonder 
fut how few of them resemble 
those found in the Kub-Apenniuc 
liills, and how many genera there 
are among tliem, wholly unknown 
in Italy. But the most remark¬ 
able diVfrrence hi the foaail shells 
of the two enuntries, is in those of 
which the prototypes art< unknown. 
These greatly predominate in 
Kninre, and, with a few excep¬ 
tions, are wholly dilferent from 
those which exist in Italy. In the 
I itter country, many apectes are 
wanting which are common in the 
neighbourhood of Paris ; and many 
occur ill Italy that bare net been 
found there. There are, moreover, 
many aheils of constant occurrence 
in the mart, and which are now 
common in the Adriatic and Medi¬ 
terranean sens, that do not appear 
to bare b<>en met with by I.amark. 

Besides these vast coliectiona of 
fossil shells, the remains of many 
othi'r tribi-s of marine animals, arc 
f.miid in the Sub-Apennine Hilts. 
11i<- most reniarksbte of these are 
the remains of gr<>at whales, not 
only in separate bones, but iu en¬ 
tire skeleton.s. They have been 
found in various parts of Tuscan^', 
in the territory of Bologna, in 
I’ltiltnont, and in Uie ueighbour- 
liood of Peltre, a country situated 
nlxnil TiOO feet ataive the level of 
tb.- sea. Near CastelT Arquato in 
Uie territory of Placentia, a akele- 
ton waa found nearly entire, niea- 
siirtiig 91 feet in length. All the 
bones were in their iintiiral situa¬ 
tion, and iiud utidergone no other 
change than the looa of the animal 
gluten. Besides thia skeleton, 
there were found a part of one 
BtUl larger, and many detached 
vertebiw, rtbe endiaw bones of the 
same ammal. There was alao 
fbuod in the saitto ueighbourhoodi 


-F O S 

the akeleton et a dolphin aix fret 
long, a part of anomer akdeton 
belonging to an animal of the oamo 
tribe, and the ^aw-bone of a dol¬ 
phin quite petrified, containing the 
greater part of the teeth, with 
their natural enamel prcseried. 

All thesi; animal rcmaiiia, and 
others of the same sort, w-hich have 
been dug up in various parts of 
Italy, are found in the blue marl. 
Some of the bones found in the 
territory of Placentia, aod the por¬ 
tion of the whale's jaw-bone found 
in Valdamo Inferiore, which is in 
the Museum of Florence, are en¬ 
crusted with oyster-shells, which 
must have lived and grown upon 
them. So that it is quite evident, 
as M. Brocchi remarks, that these 
skeletons must have renmined as 
such, for a considerable time at tho 
bottom of the sea, and that thep 
cannot be cooaidertrd as the remaina 
of animals carried by some sadden 
inundation to the places whmn 
they were dug up. 

Howeier striking the occurrence 
of those bones, in such situationa, 
may be, it is still more extnuirdi. 
nary to hod, in the same places, 
the remains of those great land 
animals that now inhabit the torrid 
xone. 

Among all the phenomena of 
eology. there is none more won- 
erfui thiui this, or one moro 
worthy of deep reflection; not is 
there any fart which is more pu». 
sling to the ingenuity of natural¬ 
ists, W'iio bewilder themselves in a 
laliyriiith of conjecture, how the 
elephant, rhinm-.cros, and the hip¬ 
popotamus, should be found buriM 
iti our climates. Tfa'- multitude of 
these skeletons renders the fact 
still more surprising. Targioni ca^ 
culates the number of elephants* 
bones Uiat had been dug up in Val- 
ilsmo Superiore iu his time, equal 
to those of twenty individuals; 
and this number has been so mncit 
augmented by subsequent disco¬ 
veries, that the diatmt may be 
considered as a vast cemetery of 
these gigantic animala. It was aa- 
certained that, before the peaaanta 
of the neighbourhood thought of 
preserving these bones for tiie saka 
of selKng them to tite curkma, 
aoine of then bad been in the baM* 
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of snrrcitTiding their gardcuM with 
pflli^ikdi's of tlic tihia? n;ul thigh 
hours of thr «*lrph.iiit. 0«r of 
the pi'VHOHn wJm are in thr habit 
of si .jrrhin^ for those hmio‘<, as- 
tho hiU of I’og^io Hosso, 
\v)v rr, after !.nvii>fr rt-^novrd the 

e. jiih iu four or five phiois, lu* 
foiuul u large «‘leph.iiit*H tusk; 
fnun tluM.rc lie v rtit to the (’olK* 
fte: li Stereoni, mul vvitli the s uue 

f. u i it 3 * lie ilu't trp a I.i,rge rriiitler, 

wilh some of the hones of the rra- 
7«i«ju, aihl tv^f^ tusks—our of whii h 
v,asn»‘Kiiv ii\e feet Ion,';, and rijiht 
ineje’r in its preal st liimneter. in 
ValUarno .S’'p< riore, the> aiso find 
hours of the rhinoeeron, the hippo- 
porarnus. stHp*H h'lriis, ,}HW-I>fine!« 
mut of the mastodrmton, and 

ofiier hi rl)i\orotis {intmals, which 
«oem to heloof' to the horse and 
the ex. 'i’lie distiict where these 
mnaiiis are found in the gicat»'st 
nhuiult’iice, is that on the right 
bank ni the Arno, between Pipline, 
(’.u-U'lfr.ne-o, and San (•io^annt, 
and front K naccit. to Montannio ; 
from whi nee wort* obtained the 
chief part of thosi* that are in the 
Royal Museum of I'iorence, in that 
of IVo:t ss r Tarpjo»*i, and those 
belMjpinp to tie' Aceau< nii.i \ alclar- 
nese oi riglun*, uho are in pos*.es»- 
«inii of a \er\ Inie series. colb*( ted 
ehiejly l,v the Ihnlre Moliiiari, a 
monk of \ aiit 

'Mie.se remains M‘e not ronfin»-d 
to \'t.bi.in<o nor to 'rn‘»'‘;in\, but 
are found xn thfbrent pjiites on 
both sifit's of the \penr.iee-*, frani 
LfunnardN to <’a*abri,i. Al. Rroivhi 
i;i\ea a list oi flu* i:ui-t r4‘tnaTk.tbte 
plures v,h<*rv the> ba\t‘ been 
touxal, distinrttiishinp the ttxfll*erex:t ‘ 
rpecies of jutinials. He enuine ; 
rates foriy-«ix uperiim ns of the ! 
bones of eirphams. found indithr- • 
ent KituatidU^*—in biedmont near j 
A erona—in the territories of l*a\i i. : 
Toi'ttma, I'iareiitia and Ibdopiu- 
iix PnpUa, Ihuiilirata, and <!alubria 
~itithe neighbourh<Hi<i of RokxuoIi 
near Niiplcii— twidve diflerent 
places near Rome—near Viteiiio, 
j’odi, Perugia and Cortona—in 
ValfiarDo .Superiorc and fnferiore, 
near L«eghom—and aUo at Palermo 
iu hicily, which last country ap¬ 
pears to abound in fonail bont^a. 
Oq one o^'casioDj there W(u» fotuid 


ixi the neighbourhood of Rome, flio 
entire skeleton of an clephuut; 
but it was unfortunately destroyed 
bv the workmen. He deicrlbea 
fifteen specimens of die tiinstodou 
ton f'’»ind in difh'rent partjt of Pied¬ 
mont and l.ombiirdy, and on both 
sides ( f the AnenniiiC'S, but net 
farther south than JVrugia. At 
11* Aripi.ito, there was found 
tin* gnox^er part of the iiikelete:» of 
a rliiooceri.s ; and in \ aMamo 
Supet-ien*, and the terrh'^ry of 
Perugia., difrerent bonen of the 
siitne Hinm.il. In X.ddiJixo Supc 
ri^'re, ill Piedlllnjit, UTlvl iu tJu* 
!u iglihoxirho d of VcToiia, remaii'** 
of the hipTioj'otauxiis luive been 
dug up : and in.in> speeiiuens of 
the he.id .xnd horus of the urus 
h i^e ht*«*n foun<l in the ttnritones of 
\<*ron:',, Su’iia, iu the M.^rca 

di Aiu tu . 1 , and lu ar itua;e. \ 
head of the < ik v. as buind in 

01tn*po Pun esc, anollu r in tlie 
vicMiily of \ ogbern. and u tb :il 
m ax I,snli Veci hio oxi the bsjiks of 
the Joimbro. 

The b<»ii«‘S of all thtre rinin,.i!s 
are found, in peutral, a fev.* fef-i 
below tin* .uirf.ice ; and the s .il in 
V. b cb flu > are buried is comrueidy 
;i \e;iow sand, gem r.ili\ i ale. r** 
on-f, but S' metnxK s ulr.i whaily 
•xhe^'fiur. <h this but deia riptt>«n 
I*- the s ol iTX maT;> p-.rt:. of \ al 
drirun Superior<', which uOe. t.i t 
I'rttTxesce With ucu\^, and is 4\uii 
pf»•le(^ ef gr,'tins of rju.irrx and -*< .lU s 
I ot nilfji, iui\e«l w itn a ri'ddish )f 1- 
' low 4ixiih* OI iron. \Vh<'a i( is not 
asf’huinated, it is i.ilbd 
Iv the xiibubit-.int* : an i when, ...'s 
IS tlie <*asf, it is t on-ohd-vled, 

th»*\ 4 .ill it fti/n. The eb iduw’t*.i 
tusk foinul by C\.ii4ili ni-.ir i*i ragia. 
Was III .1 belli CM\4*ri,d w Mb taintuli'd 
pebblt s ; .iiid (h.it int i.iiolu it bv 
U.ie'-io iH huxi:!}’; been Up near 
Home in bis time (l-WU), 
to been disiovereii in fho 

midst of rourse gravel. These fos 
Mil rernaiiui of land Anhuals are iiot 
conbned to th<* sand and graM-I 
alone, but are also sutnetiine.i 
found ill tlie blue marl wheu it oc - 
cupicM the surface, und is nit cO' 
v<»red hy oilier derosits. Tliero 
arc instances of thiH iu Valdunio 
itself, on the (!olle degU tSfecconi, 
whvrv a part of Uiv head of uu vie 
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phant and other rcuruhia were <1145 
(iul. The tiutk of liilvt'dtri, 
near watt in a aoit of (he aaujt* 
aortf veil aa the jawhotic of the 
rhinoceros found hy ^*:in;tli in the 
territory uT I'lTugu. One of tin* 
%ertebr.e of the skeJ* ton of the rhi 
uoci rui* found at (':i>teil* Arquato 
VMS in the marl, m liiie all the other 
}>ones V'erc In the siliri'O-euJcurcf^us 
aaiid lyinK o\er it. 

it ia a Very curious circumiitunce. 
and une<»f eotisidt'rahJe iiiiportain «.■ 
in the ph\si« al hiNtor> of the rouu-> 
try round Koine, that hoiiea of the 
«‘h-|)haut have l.een found there, 
iiutH'dded at tlie deptli of twinty 
fe(*(, ill the vcdcaiiic tiihi. 

Fortis, ill hi#» Mn/uuns sur /»’ 
//i.st, Af#/, hut» baid, that the tuak 
of an elephant was hewn out of a 
lx d of btoue of mieieitt formation, 
c'oiitjuiiing exotic nuirme rciuaitis, 
found near L«’{;h<>rn. From this 
de’trription one ini}:lit suppose, 
that It w.tb usolht hnu stone, ftiniiiar 
to that t}f the Apennines ; but M. 
lirotvhi iufonub us. that thin stone 
is a ealrareous tufo, ot a cellular 
tixtiire, havin;? grains n( aaad of 
diflen iil biAes indx'dUc'd in it ; and 
tti<‘ btudlH it coiitaius .ire so broken, 
that it LN ilupoKKihte to say to what 
apeeus tlo’V i/elowg. There is a 
(eiisidi iMhie bed of it, vhirli in 
p.«rUy washed by the waves of the 
M a ; and it is gradually iin.n‘uaing 
1:1 e\t« lit, bv tiiO iigRluCuialion ol 
tile grains <d s uid by a eahareous 
eeiiu iit. 'Ihi.s is evidently a rook, 
which ha.'* been formed in tiu* 5;une 
niatiner as Uiat on the ahore «>1 
tluadahMipe, in viiicli the human 
skeh reii was lound ; hut from M. 
liroe« In's ueeount of the rock uear 
la-ghom, that of Uuadaloupe 
is ot a much more cuusohdated 
t^'Xture. 

We have alri‘ady mentioned, 
that Home of the whale’s boneH 
found in the territory of Fiaeentin, 
ami in t uidartio. were eiierusted 
with oyster shellH; but it is utitl 
more n markable, that sunm of (he 
eleplmiit's bones dug up in \ uldur 
no, and in the ternior> of Fla- 
riuitin, hav<* also heeu found 
covered with the same sUellH, and 
iidheriJig to them so liru.lj, that 
they could not be dcuaehed w lUuiut 
brcMkitig the bouc. .Vil the tnory 


proTninent parta of thcae bo&ea> 
such us must have bceu broken 
hud tJiey^ been brought to their 
present sUmitmiis from a distance, 
an* it) tlui tiigheat suite of pro- 
servution ; uor have any bones 
bei n found having the slighUost 
appearance of having been w’ont 
by attrition. 

Aiuuiig uJl the fossil bones that 
liav <* been found 111 diD'ercut ports 
of Italy, there are very few which 
can, with any degree of certainty, 
be referred to caruiv oruua laud 
anhnals. In the mu-seuiu of Flo> 
reiice, there is u portion of a jaw* 
bone with three teeth, which ap¬ 
pears to have belonged to ouaniiuttl 
<d' this clrtss ; luid there are some 
bones and teeth, in the collections 
of Targioui and Tartini, which C'u> 
vier considered as belonging to the 
bear. All iJic.^e were found in 
N alclariio. \V e havt* Mis<i in this 
W'ork a fartht*r I'onfiriiiatiou of tlie 
extraordinary fact, perhiips the 
timst important that has yet been 
«-stal>tt.->ni d by tVie ii‘M*arches of 
tin* gt^nhigist, that in ail the cul- 
IfCtions of lossil l>ciies that have 
bi-<*n disi'ov(.'fed in variou- parts of 
the wovM, even a:)>»uifi«t th*' gravel 
scattered on the suria^ 4 * during the 
ia.'^t of tin innuuierable changes 
which the cn >i el th<* earth has 
undergoDi', not a trace of this 
e\iHU; 4 Ce of iu«iii has Lien disco* 
vered. 

rUAN M NFKNSK is the product 
of the juuiperus lycia. See Uni- 
BVM M. 

FUFKZINU. Tlie act of a liquid 
hecoiuuig solid from the ubslractiou 
ol colonc. 

FUKNt H KEUUIKS. The fruit 
of the rhauinuH lutcctoriur, called 
by the French gf'cn'MO 
They give a pietty good yellow 
colour, but void of pennaneiicy. 
W ht'u used fordyin^T, tlie cloth is 
prejuiri'd lu the ^aule uianiier us 
tor Weld. 

Fill KST.AN T) CUKEN. Ammo- 
niaco inunate of cojvper, tlie sumo 
with Brunswick green. 

FKiri*. The maieriaU of glass 
are lii>t mixed togi'ther, utnl tlieu 
expired 10 c:Uciuatii>!i by a d4*gruo 
of hi'.ii not sulhoient to melt them. 
Ihe mass is thru callt d fi itt. 

lilt US OF \LUErABLES. 
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Fruits in the orgiinization of Ihoir 
soft ports, spproacii to the uature 
of buibs. lltoy contsiu much 
nourishment laid up in their ceils, 
for the ttse of the embryo plant. 
Mucilage, sugar, and starch, are 
often found combined with vegeta¬ 
ble acids. Hence they are both 
palatable and nutritive. 

The value of fhiits for fermenta¬ 
tion, may be judged of from the 
■pecific gravity of their expressed 
juices. 1'he best cider iind perry 
are made from those apples and 
pears that afford tht> densest 
juices ; and a comparison between 
fruits may be made with tolerable 
accuracy, by plunging them toge¬ 
ther into a saturated solution of 
salt, or a strong solution of sugar; 
those that sink deepest will aobrd 
the richest iiilce. 

FCUOJ-NOi S. Vapours which 
posst-ss the property of smoke; 
namely, opacity, and the disposi¬ 
tion to apply themselves to sur¬ 
rounding bodies in the form of a 
dark coloured powder. 

FULLERS EARTH U of impor¬ 
tant use in the manufacture of 
woollen cloth, from its possessing 
the property of absorbing grease; 
by which means, when tlic cloth is 
washed, it is freed from the grease, 
which was necessary to prevent it 
fttnn being too much worn by 
frictim in tite manufacture. Tbc 
best is found in Buckinghamshire 
aood Snrrcy. When good, it has a 
CTccnish, white, or grey colour, 
falls into powder in vater, and 
communicates to it a milky hue, 
and deposits very little sand, if 
mixed with hot water. It appears 
to melt oil the tongue like butter. 

Jt is greasy to the touch. Its con¬ 
stituents are 93 silica, 10 alumina, 
1.25 magnesia, 0.90 lime, 0.10 mu¬ 
riate of soda, 0.T5 oxide of iron, 
and 34 water, Bergman found 24 
alumina. 

FULMINATING andFULMINA- 
TION. In a variety of chemical 
cornbinatim. it happens, that one 
or more of the principles assume 
the elastic state with such rspidity, 
that the stroke against the displaced 
air produces a loud noise. This is 
calleif fulmniation, or much more j 
commonly detonation. 

Zho most rnmarkshle inatoiues j 


of expansion by heat Vitit which 
we arc acquainted, are lliose where 
explosive mixtures are used, and 
where reverberation of the air Is 
the consequtmee. In the explosion 
of these compounds (which are of 
various kinds), the simple sub¬ 
stances of which they are com¬ 
posed are either resolved into their 
primary states, or they immediately 
enter into combinination with other 
substances, which, like themselves, 
have just been liberated. In most 
cases, they not only assume, but 
retain the elastic form. Tho ex- 
plosiou of these bodies is doubtllMs 
owing to their combination with 
heat: but whether the beat has 
beim latent in themselves, or whe- 
flier they are eapacitaW, by a 
slight elevation of temperature, 
suddenly to rob the surroundiug 
I atmosphere of its beat, is not 
known. 

It is remarkable that nitrogen io 
a component part of most explo¬ 
sive mixtures. Explosion, or tha 
reverberation of air, is merely a 
eoDs^uence of their sndden ex¬ 
pansion-, or assumption of the elas¬ 
tic form. 

The genera! oaoses of explosion 
in the follon-ing experUnentt, are 
heat, inflammation, irictiQn or per¬ 
cussion, and mixture. 

Fulminating gold, and fulmi¬ 
nating poa-der, are the moat rom- 
mon subatouces of this kind, except 
gunpowder. For the latter of these, 
see the article GiM’uwDca. Tho 
fulminating powder ia made by 
tritiiratmg in a warm mortar, three 
parts, by weight, of nitre, two of 
carbonate of potaab, and one of 
flowers of sulphur. Its elTects, 
when fused in a ladle, and then set 
on lire, are very great. 

If a solution of gold tie precipi¬ 
tated by ammonia, tho product wilt 
be fulminating gold. Is-as tlwa a 
[ grain of tbis, held over the flame of 
a randir, explodes with a very 
sharp and loud noise. This preci¬ 
pitate, separated by filtration, and 
washed, must be dried without 
heat, as it is liable to explode srith 
no great increase of temperatnre ; 
and it must not bo put into a botUo 
closed with a glaas stopple, as tha 
friction of this would expose the 
operator to the same daager. 
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Pulmiaatinc aUver nui^ be ntede 
by precipitetmg a MlutKm of ui- 
trat<! or ailver by lime water, 
drying the precipitate fay expoeure 
to the air in two or three daya, and 
pouring on it liquid aauiiuunia. 
when it is thna converted into a 
black powder the liquid must be 

S oared off, and the powder left to 
ry ia the air. It detonate* with 
the gentlest heat, or even with the 
•lightest friction, so that it must 
not be removed from tlie vessel in 
which it is made. If a drop of 
Water fall upon it, the percuaaion 
will cause it to ex plode. It was 
disrovored by Berthollet. 

Brugnatclli made a fulminating 
silver by powdering a huadred 
grains of nitrate of silver, putting 
the powder into a beer glass, and 
pouring on it first nn ounce of ab 
enhot, then as much concentrated 
nitrons acid. 

'fhe mixture grows hot and boils, 
and an ether is formi.d which ia 
changial into gas. By degrees the 
liquoT beennii-s milky and opaque, 
and is tilli.d witli small while 
clouds. When all the grey powder 
has taken this form, distilled water 
must be added immediately to stop 
the ebullition, and to prevent the 
matter from being redissolved and 
becoming a mere solution of sil¬ 
ver. Ihe while precipitate is (lien 
tn he collected on a Alter and 
driiul. The force of this powder 
is very great, far exceeding fulmi¬ 
nating mercury. A single grain 
placed nn a lighted coal makes 
a deafening report. Tlie same will 
happen if the ilcctric spark be 
made to pass through it. 

To form fulminating merriirv, a 
hundred gr.iiiis are to be dissolved 
with heat in an ounce and a half, 
by measure, of nitric acid. When 
the solution is cold, it is tn Im* 
ponred on two ounce m<>asure of 
alrohol, and heat applied tilt au 
efferverceni'C lakes place. When a 
preripitau- is thrown down, it must 
be collected in a Alter, washed, 
and (tried by a gentle heat. It 
detonates widi Uttlc heat or 
friction. 

Detonating ailver explodes by 
contact with nitric acid. Throw X 
grains of detonating ailver into a 
gallipot, eontaiiilng 1 drachm of 

Mi 
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mtrio acid: explosion tu^ inffam* 
matron will take place,' and thp 
acid will be thrown about. 

Fuiiniziating copper is thus 
made:—Dissolve some pure copper 
in dUnted nitric acid, and poor iutn 
it some liquid anunouia as long as 
A precipitate falls down. four 
tha solution into an evaporating 
dish, and expoae it to a tempera.- 
ture of aoo° until the precipitate 
is merely in a moist state. Now 
pltMie the dish in a lower tempera, 
turo, until the powder is quite dry. 
This powder is known by the uam» 
of_ fulminating copper, i’rcserve 
it in a widc-montbed phial, loosely 
covered with paper. 

It may lie oiade to explode by 
friction :—Put a groin of fulniiiiat- 
iug cop|wr, on a he.irth-stone, and 
rub it with the end of a poker ; a 
loud explosion will be the couse* 
queuct*. 

It also explodes when heated:— 
Put X grains of fuiniinating copper 
on ft clean Are-sbovrl, and hold it 
over the Are; in a few seconds it 
will explode with great violence. 

The following is the mode to pre¬ 
pare fulminating pbitinum :—Pre¬ 
pare a solution of nitru-muriate of 
platinum, and pour into it liquid 
aiumoiiia, as long os a precipituie 
falls down. PUli-r the liquid, auii 
pour water over the )Hiwder on tlm 
Alter in order to wash it. I’ut tuis 
powder into a small vesoel, witii a 
solution of pure potass ; and give 
it a boiling be.it, until all the w.iier 
has evaporated. Pour Bever.il 
waters over tiie re-idiium in order 
to \e„sli it well; wh.-u the daid 
that eomes idf is tasteless, put ihe 
reinaiiiitig powder on papt-r, and 
dry it up by a heat not exceeding 
'J'lie fuhuinatiug platinuin 
thu.s ubUiiued is of a brownish co¬ 
lour. Too much should not be )ire 
pared at one time; and it should 
be preservt'd in the s.aue way as 
the fulminating gold. 

Three parts of ehlorate of potass, 
and one of sulphur, triturated m 
a metal mortar, cause numerous 
successive detonations. A few 
grains placed on an anvil, and 
struck by a hammer, explode with 
great violence, and torrents of 
purple tight appear round it. If 
dtfoiramto coacexdrate4 sulphusw 
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aicid, it take* fire, and Imma with 
white fiame, but without noise. 

Six parts of chlorate, one of sul¬ 
phur, and one of charcoal, detonate 
by the same nutans. 

The detonations axe much louder 
when the mixtures axe wrapped 
up in double paper. 

A fuliuinating powder, whith 
will be quite harmless if the 
smallest prccuutiou be used, may 
easily be made from sulphur, sub¬ 
carbonate of potash and saltpetre. 
In the proportions of I of the first, 
2 of the second, and 3 of the tliird. 
latt Uiem lut intimately mixed 
together, place a shovel on th«* 
fire, and lay half a tea-spoonful on 
it, and in a little while the mix¬ 
ture will become br.iwn, and will 
explode witli great violeuce and 
noise. If the sliovel be examined, 
it will b<! found ti> lie a little I'ent 
by the force of the powder. If a 
cup be placed oviw thu powder ou 
the situs it will be blomt to 
pieces. 'I'he operator must in tliis 
eaise be cautious, and if merely the 
powder be used, he must not eonie 
near to hold his bead over, lest 
part be blown io liis face. 

I'UMIMI Uyl OU. To prepan- 
the fuming liipiur of huyie, mix 
three parts of hme falku to po.e- 
der in the air, one of r.iiiriuto of 
ammonia, and one of llower.s of an!- 
phur ilia mortar, and tiistil wilii u 
gentle heat. ’Hie yellow liquor 
which first comes over, emits fu-tid 
fumes. It is followt d by a deeper 
coloured fluid which i- not fiiioiiig. 
iiovle's finning liquor is a liidrogu- 
retted sulpbnr,*t of unimooia. 

The fuming liquor of labarius is 
made by luoalgauiating tin with 
ha»f its weight of laer. ury, tritu 
rating this amalgam with a a equal 
weight of corrosive muriate of 
mercury, and distilling by a gentle 
beat. A rolourless fluid at (ir.~t 
passes over, and after tliis a thick 
vapour is thrown out at onu single 
jet, with a. sort of expheion, whirli 
condensesbitoJl transparent liquor 
that emits copious, white iii-avy 
acrid fiHue% on exposure to till- 
air. In a closely stopped bottle no 
fumes are perceptible, but crystals 
form-against the top of the bottle, 
ak trcqueutly to close tlio aperture. 

Cadet’s fuming liquor is obtained 
; 2Ci 


by distilling equal parts of acetate 
of potash, and arsenious acid, and 
receiving the product into glass 
vessels, kept enul by ice and salt. 
The liquor produced, emits n very 
dense, heavy, foetid, nnxioos vapour, 
iuid inflames spoiitaneously in the 
air. 

!■'( NCAll-'S, tho salts formed 
I by the fungic uead and salifiai^- 
buses. 

FCNCIC ACID is obtained from 
the iioU-tns Juglandis, and otbenr 
fungi. 'J'hey must bn boihid to 
coagulate the albumen, tbeu filtered, 
evaporated to thu cunsisUmee of 
ail extract, and acted uu by jiure 
alcohol, it IS rolourless, uucrys- 
tailia.-iblc, and of a very sour taste. 
It precipitates from tin- acetate of 
lead a while li.icculi iit fuiignte, 
which is soluble iu dis iiUed linogur, 

KlNtilN, This seems to Im a 
modifii atiiin of the woody fibre. 
It is the fleshy part of mushrooius 
deprived of every thing sulubUi, 
by alcohol and water. 

fl SlllU.ITk. The properly by 
which bodies iissinoc tho fluid 
state. It depeiids ujion :be tern- 
perature, and .soiae uiiemiMs i nn- 
sider it a solution of bodha in 
cnloiii-, but tins ihecry iuvolves 
man) liispnted i out-. 

-•Ill all.'.y el I wo or loi.ru metals 
is loiuallv n>u< h i.,ore iu.iible than 
the metals biLeu separately. 

i-’l the m-l of fusion. 

Also the st.ite of a fe-.ed bctly. 

J't .S'J ilT. 'Jill-wool] of tiie rjins 
rnlinus, cr \ euits’s siimm-h, which 
yields a line orange colour, but not 
at all durable. 

Kl KTlf. OB WOOD. 

This wood, tin- i:tcrt: tinctorm, is 
a iiati-.e of tin- \\e-.i Indie.i. It 
aPt-r-ls niucli coioming matter, 
which is very p.iuicneut, T:..- 
yi-llow given by lii.stic wiUiouf nny 
m< rdant is dull, and browm.sh, 
but siiihIs Well, fhe luordniivs 
which are eniploved with wild, 
art c.n it iu a similar r-aniier, and 
by thi Ir mean-; the c ilvur is ri i>- 
dcred iiiori* bright aud fixi d. As 
It alsnitals inm-i- with cclourilig 
nmtii-r than weld, a levs qiiiinniy 
will suffice. The yellow of fustic 
inclines more to orange than that of 
weld. 
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GABDRONIT. 8e»iin1it». cifie gravity )i Inferior tn tbat of tva> 

GAlHILINtTE, is a luineral of a ter. Oren found the iperiflc gravity 
Maeh colour, of variout abadei. It j of one. 0.B03. When expoir^l to a heat 
cuiiviet* of an sitica, 46 yttrta, lO.CV I roiisiderahly greater than that of boil* 
extde of cerium, tO SA oaMc of Iron, ^ tng water, thi* er) ataUlzed eatculua 
and ir6(i volatile matter, ft if fouud ; anlteoe and melte, aud rrvftall'xee 
in Hwcden. i again when the temperature ia loa-. 

UAHMTB, automalite, or octohe* I cred. It ia altogetlicr inaolnblc in 
dral comr.duin. ; water; tint hot ateohol dinolvea it 

CiALIlANUM, exudet from the bu- . with facility. Alcohol of the tempo* 
hoii galbaiiuni. Thi* Juice conic* over ' ralure of *U>iro ditaolvee one-twentieth 
in luaaaea, ciimpuacd of white, yellow- of ft* weight of this aabstaneo ; but 
Ivh, brawttiab yellow, aud brown teara, aicnhoi at the temperature of 60*, 
uneluooa t« the touch, aoltenine be- acarrely diaaolve* any of it. At tho 
twixt the flu gen : of a biuerivh, fome- alcohol cool*, the matter i* de|>o«Ued 
artiat aerhl, disagreeuble taate. and a in brilliant platea, retcmbilng U!c^ or 
very alrong aiiiell s generally full of boracic acid. It it aoluble in oil of 
bit* of atawa, leave*, aredt, and other turpentine. When melted, it bat tho 
turelgn matter*. Ualbanuin eontaina appearance of oil, and exhale* the 
more of a rctlnou* than gummy mat- tmell of melted wax ; when auildeiily 
ter: one puand yield* with alcobol healed, it evaporate* altogether in a 
upward of nine ouncet and a half of tliiek smoke. It I* soluble In pure 
resinouv extract; but the gummy ex- alkali*, and the •elution ha* all the 
tract obtained by water from the tame properties of a soap. Nitric acid also 
quantity, amounts only to about three dtasolres It, hut It is precipitated ua- 
ouuce*. Tbe lesln it bard, brittle. In- altered by water. This matter, which 
tlpid, and Inodorou* ; tbe gummy ex- ia evidently tho aame with the crystals 
tract hn« somowbat of a nauseou* re- Cadet obtained from bile, and whirii 
lisb, but eonid not lie diatinguitbed to be considered a* analogou* to augar 
be a preparation of gatbanuro. Tho of milk, ha* a strong resemblaikce to 
whole Muell, flavour, and apecifle taat* sMrmaceti. Uke that aubslance, it it 
ot tbi« juiec. reside in an eaaential oil, of au oily nature, and inflammable ; 
wliirh ariaea in disllilatlon l,otb with bat It dimr* troip it in a varie^ of 
water and spirit, and give* a strong particulars. Since It is contained in 
iiiipregnatiou to boUi. From a pound bile, it is not dilfleult to see bow it 
of galbauum are obtained, by dlstiUa- may crystallite In the galt-bladder if 
tion with water, six drachm* of actual it bappm to be more abundant than 
oil, beside* what it retained by the utiial; and the ronaequenee must bo 
water. In this respect xalbanum agrees a gall-stone of this specie*. Fourrniy 
with aaafustida, aud oiflers ftom am- found a quantity of toe same suliataneo 
mouiaeunu in the dricti human lirer. He called 

UAX,KNA. The black ore of lead, it adipocere. 3. The second species 
UAi,l. of animals.—See iii7<*. of biliary calculus is of a round or 

OaIX-STWSKS. Calruloui eon- polygonal shape, often of m (nvy co- 
eietioa* are not utifrequetitly tornie<l tour externally, and brown wiUiin. It 
In the gall-bladder, and sonictiiiies i* l'nrme<l of coneentric lavvis of a 
occasion great pain in tbeir pauage matter which seems to be inspissated 
through tbe ducts Into tlie duodenum, bile ; and there is usually a nucleus 
Imfore they are evacuated. Of these of the white crystalliuo matter at tbe 
stoiiea there are four different kinds, centre. For tite most part, there are 
1. Tho Ant has a white <oluur, and many of Un* species of calculus in Ihn 
whou broken, presents crystalline gall-Uadder together ; indeed it is 
plates, or strisg, brilliant and white lrei|uently flilfid with them. Tho sal- 
like misB, and having a soft greasy ruli belonging to this apeciea are often 
feeU Sometimes iu Mour It yellow light and friable, and of a brownish- 
or greenish, and it has constantly n red colour. Tbe ^i-stones of oxen 
Attcletts of Inspissated bile. Its spo- uMdhypaiitUnbwoogtothisspMian. 
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Thm are alM ndii>ocere. 3. The II. Davy ehtatned, by Infueion ae 
third epecles of calrull are moit nu- above, 185 graina of aolid matter, 
mrruui of all. Thctr colour la often which on analyaia ap{>cared to roiiaiat 
deep brown or green, and when hrn- of tannin 1.10mucilage, and matter 
ken, a number of crystala of tiie sub- rendered Inanluble by evaporation, 19 ; 
utance resembUng sperinaeeti are oh* gallic arid, with a little eatractivo 
aervahle, mivetl with inapieaated bile. m.alter, 31 ; remainder, calcareoua 
The calculi belonging to theae three earth and ealine matter, IS, The uee 
speciea are soli^le In alkalia, in soap of galls in dveing it very eatennive, 
ley. In alcohol, and in oils. 4. t'oncern- and they are one of the iwineipal im 
ing the fourth tpeciet of gall-stone, gredient. In making ink. Howdered 
very little la known with accuracy, galls made into an oiutinentwith hog’a 
Dr. Saunders tells us, that he has met farJ, are a very ethraeiou* appiica- 
wiUi some gall-stones insoluble hotii tion in piles. They are tometimes 
in alcohol and oil of turpentine j some given interiiallv as an astringent, and 
of which do not dame, hut become red. To the iniermlttents. where the bark 
and Consume to ashes like ch.arcoal. has failed. Tl>e tubercles, or knots, 
Haller quotes several examples of on the roots of young oaks, are aatd 
similar ealcull. Oall-stones ohen oc- to possets the satt.e properties as the 
cur in the inferior animals, partleu- nut-galls, and to lie produced in a ti- 
larly in cows and hogs : but the blHary milar manner. 

eonrretions of these animals hare not UAL>I,1<' AriD. This acid is 
liitheno been examined with much found in different vegetable sub¬ 
attention. Soaps hare been proposed stanres possessing aslringeiit proper- 
at solvents for these calenli. The ties, hut most aimndantly in the ex- 
academy of Dijon has published the ereseences termed galls, or nut-gall*, 
success of a mixture of essence of whence it derives its name. It may 
turpentine and ether. be obtained liy macerating galls in 

OALUTZINITB. Rutile. An ore water, fliteiing, and suffering the 
of Titanium. liquor to stand ez|iosed to the air. It 

GALLS. These are the protuber- will grow nmuldv. lie covered uith a 
ances produced by the puncture of an thick glutinous pellicle, ainmdaiiee of 
insect on plants and trees of different glutinous flocks will fall down. and. In 
. kinds. Some of them are hard, and the course of two or three mmiliis, the 
termed nut-galls; others are soft and sides of the vessel will «p|<eBr covered 
spongy, and I'alled berry-gallsi or with small yellowish crystals, ahund- 
a]>ple-galls. The best are the nut- anee of n-hii-b will likewise be found 
galls of the oak, and those brought on the under surface of the suptrna- 
fruin Aleppo are preferred. These tant pellicle. These crystal* may tie 
nrc nid smooth on the surface, hut to- puritied by solution in nlrohol. and 
Iiercular, small, and he.svy, and sliould evaporation to dryness. 4*r mnriato 
have a bluish or blackisi: tinge. I>ey- of tin mav be added to tlic infusion of 
eux investigated the properties of gall*, titi uo more |•reeipitate falls 
galls with considerable c.ire, ami down ; the excess of oxide of tin re- 
more lately Sir II. Davy has examined iiiaiidiig in the solution, may then be 
the same subject. The strongest in- preclphaied by sulphurelled hy.lrogeti 
fusion Sir li. Davy could olAaiii at ga*. and the liquor will yield crystals 
560 jr, i,y repeated infusion of distilled of gallic arid by evaporation. A more 
water, on the best Aleppo galls, bro- simple process, however, is that of M. 
keu into small pieces, was of the spe- Fiedler. Itoil an onnee of powderod 
ciiic gravity of i'068. Four hundred gaHs In sixteen ounces of water to 
grains of this infusion, evaluated at eight, and strain. Dissolve two ounces 
a heat below 200°, left 53 of solid of alum In water, precipitate llm 
matter, which consisted of atmut 0-0 alamiaa by carbonate of pmash ; sinl 
tannin, and 0.1 gallie acid, united to a after eduleoniting it eomplntely by 
.portion of extractive matter. One repoated abhitlona, add it to the de- 
.nundred grains of the solid matter eoetion, frequently stirring the mix- 
;left, by iocineration, neariy 4|, which tare with a glMs rod. Tbs next day 
wera chicBy ealcareetu matter, mixed filter the mixtare t wash tha proeipt- 
with a small portiea of fixed alkali, tale srirti warm omter, till this wttt ab 
From MX) grmmrtTAlappegfiU* Sir faiagw blooheB aatjiknili of bom Mtk 
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th« WMhinfpi With the Altered liquor, of the principal tofrediente in all 
eraporate, aad the trallie acid will be the shade* of black, and ia emplojwd 
ahtalurd in Ane needled cryetala to fix or tmprore eereral other ee- 
Tbe rryatals obtained in any of lour*. It It w«U known at an in(rre> 
these wayi, howerer, according to sir dient in ink,—(See t?aff«,i>p«tnf,and 
11. Davy, are nniitamiiiated with a inJt.) 

toiail portinn of extractive matter, MALVANISM.—(See Etcctrieit]).') 
and to put ify them lliey may be placed (> AMBUtlE, it a concrete vcfetablo 
in a elat* eapaule in a taiid heat, and Juice, the produce of two treea, both 
tulilimnd into another ra|Miute, in- railed by the Indiana caracapullt 
verted over this and kept cool. M. fgainbogia guUa, Lin.), and it partly 
lieyeau indeed, reroinmcnda to pro- of a gummy and partly of a reainuut 
cure the acid liy anhliination in the nature. It it brought to ut cither in 
firat inatance ; puttine the powdered for m of orbicular mataea, or of eylin- 
palla into a pinaa retort, and applying drieai roUt of varioua aixea ; and la of 
heat tlnwiy and caiitiottaly, when the a deiiee compact. Arm texture, and 
acid will rite, and be l■oll•tenaFd in the of a beautiful yellow. It it ehicAy 
neck of the retort. Thit proceat re- bronglit to ua from Candida, (n tbo 
quirca great care. at. it the heat be Eaat Indict, called alto Cambodja, 
carried to far a* to ditengage the oil, and Cambogia ; and hence it has ob> 
the rryatala w'ill be dissolved iiumrdi- tained its name of eambadium, cam- 
Btciv. The rr>atal* thna obtained are budiuin. cambogitim, gambogium. It 
pretty large, laminated, and brilliant, it a very rough and atruug purge ; it 
The gallic arid, placed on a red-hot operatea both by vomit and stool, and 
Iron, burnt with Aame. and cmita an both ways with mneh violence, almost 
aromatic amell, not unlike that of ben- in the Inatant in which it it swallow* 
goic acid. It ia soluble in twenty ed. but yet, as it is said, without grip- 
parta of eold n atrr.aiid in three parts iiig. The dose ia from two to four 
at a boiling heat, it is more aomlile grains at a rathartic : from four to 
in aleohol, which takes up an eaual right grains prove emetic and purga* 
weight If heated, and one-fourth of its tire. The roughness of its operation 
weight cold. Concentrated sulphuric ia diminiaiied liy giving it in a Ii<|iiid 
a<'hl dccoiupoaes and rarlMoiixca it; form aullieiciitiv diluted. Tliia gum 
and tlie uitrie acid converts it into resin ia soluble both in water and in 
malic and ogalie acids. United with alcohol. Alkaline solutions possess 
barytes, stro.itian, lime, and magne- a deep red colour, and pass the 
sia, it forms salt* of a dull yellow co- filter. Pr. Lewis inrorins us. that it 
lour, which are little soluble, but inure giies a beautiful and durable citron- 
so if their base he in excess. With yellow stain to iiiarhie. whether rnhlicd 
aikatis. it forms salts that are not very in tiibstanee on the loit stone, or ap- 
aoluhle in general. Its most distin- plied, as •Iragon's Idood snnietiinos is, 
guisliiug characteristic is it* great in foriii of a »piritunus tincture. When 
affliiity for metallic oxides, so as, when it is applied on cold inarlli.*, the stone 
eomidiied with tannin. l<> take them is afterwards to be heated to ra.ako 
from (mwei fill Bci ls. The more rea- the colour penetrate. It is chiefly used 
dily the metallic oxides part with their as a pigment in water colours, but 
osygeo, the more they are alteralile does not stand. 

by the gallic acid. To a solution of (tANiil'K. The stones which fill 
gold, it imparts a green hue : and a the ravities that form the veins of 
brown piecipitatc is foriiicd, which metals, are callc.l ganguc, or matrix 
readily passes to the metallic stale, of the ore. 

and covers the solution with a shining tlARNET. There arc varioua spe- 
gu'den pellicle. With nitiic soiuti.ui cie* aud sub-species of this iiiinerai. 
of silver, it produces a similar clfeet. ‘I'he precious, or noble garuet, is of a 
Mnreury it preciidtatcs ot aii orange colour dark red, failiuv' into blue, of a 
yeliow ; ropper, brown ; hisnmth, of a glistening lustre. Kpeeitie gravity 
lemon colour; lead, white; iron, I'D to 4'£ It eonsists, aecording to 
blaek. l*lntiBB, xliic, tin. cobalt, and Berxclius. of 3U‘66 sriica, llhSfi alu* 
manganese, are not preclpUateii by it. niiiia ; Idack oxide of Iron, 39^ S 
Tile galllo acid Is of extensive use In oxide of uiangaimer, l.AO. Itoorura 
Ihe art of ^-eliig, u it coii*Uiutei otic in uoithern coontrieg. Valuabl* gat> 
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■rt» art fotiM In IVpi. Tt t» <Tit for torptliui in ritartoal, ofton rttperlMn# 
rinit »tonr». Coarae famctu arr u»«l a freatrr condrntation than ntch 
for poHshlng rartalr. The lullowini; would In a arnaratr atat«. All ntrt 
eomposltion affords an rarellrnt imi- art nhaorhod ^ liquids, amt airain «P- 
tation of sariict >— paratod hy hrat, or Itir diminution of 

T*ilrt»t while glass . S ounce* exiernal pressure.—For further parti- 

Class of autiuioiiy 1 oiinre riilars see Carltonie jfeid (in*, t'oat 

Powder of Cassius . I grain Hat, Oxggrn, Uyrtngm, Mitregrn, 

Manganese . 1 grain. and oilier gases, under their resjiec- 

*riie eouimon garnet, on account «f its tire heads. 

fusihllify and richness of Iron is fro- OASTIIK’ JCK’E, is separated by 
quently used as a flux In smelting iron glanils id.ired between the membranes 
ore*. It is sometimes used instead of which line the stomaeh : and from 
emery to polish metals. Ilmwn and these it is emitted into the stomach 
rrceii are It* most common colours, itself. 


It consists of .t n sellca, 2W'I> ahiniitia, 
31 ti lime, and ims iron. Its lustre is 
sbiniiig, or glistening. 

GAS. When any body rombiner 
with calorie to «uch a degree that It 
nssnmcs the form of air. and is able to 
retain a permanently elastle form. It 
Is called a gas. When, howerer, any 
aeriform substance, hy an almtraetioo 
of its heat, la reduced or condensed, “o 
as to lose its elastirily, amt thereby 
resume its liquid furhi, it is termed 
rapoiir. A very famlltar example of 
the former is the air we breathe ; and 
of the latter, we may adduce the aeri¬ 
form state of steam from boiling wa¬ 
fer. The latter is liable to condensa¬ 
tion ; whcrc.is the former cannot lie 
made to change iia state by any means 
at present known. The gases form a 
very numerous class of clieniical ho. 
dies, and imssess propel tics the most 
wonderful, and opim-sifc to each other. 
They possess weight, like other bodies, 
their specifle gr..ritie« l.-eing ascer¬ 
tained by enoipaTison ss'.th that of air. 
as those of liquids and solids are by 
the gravity ol water. Gases arc ge¬ 
nerally colourless, but not at'vays so, 
as in the rase of ehlorine. Many ol 
the compound gases cxtinlc peeutiar 
odours. Hut the piop< rtiesn'buh best 
aerre to distinguish llirtii frum each 
other, are the relative posrer* «hieh 
they possess in si,|iMrlins roinbnslion 
and animal life. Various solid and 
iionid substances possess the property 
of absorbing gases. Of these, charcoal 
is Ifac nsost powerful. All porous im 
die* pos«e*sthis property more < r Ics*. 
If a piece of rharcoal lie eaturaled i 
with oxygen, hydrogen, axutc or car- ' 
bonie, and ia put into amittier gas, it 
allowe part the first to escape, in 
asder to laake room tor a portion of 
tha second Two gases united by ab- 


l-'rom various experlmenfa it fol¬ 
lows : 

i. That the gasirir Juice reduce* 
the aliments into a uniform magma, 
even out of the body, and in vitro ; 
and that it arts In the same mannre 
on tlie slomaeh alter death j which 
proves that its rITeet is rhemieal. and 
almost independent ol vitality. ?. That 
the gastric juice elfccts the sohif Ion of 
the aliments included in tubes of 
metal,and rnnseqiteiKly defended from 
any trituration. ;t. That though there 
IS no trituration in mcnihranoos stie. 
maebs, this act on powerfully assists 
the effect of tlic dlgcsHve /ulrCs In 
animals with a muscniar stomach, 
sucli as ducks, geese, |>igci>ns, ftc. 
Home ol these animals, bred up with 
sutllrient rare that thoy might not 
snaltow Hones, have nevertheless 
hroken spheres and tabes of metal, 
blunt ‘It lancets, ami roandmi pieces of 
glass, wliich were introduced into their 
stomachs. Spalinnxaiii has ascers 
tamed, tiiat flesh, included In spbrrea 
siiISfiently strung bi resist tlie inus- 
I'lilar action, was eanipietely dlgestnl. 
4. That gastric juice acts by Its sol¬ 
vent power, and not as a lennent j 
lifi-ause the ordinary ami natural di¬ 
gestion is attended with no ilisengago- 
lucnl ot air, or InUatinn, or beat, or, 
III a ivnrd, with any other of ttie phe¬ 
nomena of ferinetilation. 

GKIlf-ANITII. A mineral sub- 
stance, resemldieg Vesnsian. 

UKl.ATIN, GK1-L.Y or JKI,l,Y, 
an animat siibitauee,soliibiein water, 
eipahle of nsstinilng a o’cli-known 
elastic ur IreotuUmt eonsiatrace, by 
cooling, when the water is not too 
abundant, amt tiqueflahle again hy 
incroasing Its temprratnre, 'I'his last 
property distinguishes It frum aihumra. 
which becniaes euuaistrnt by heal. U 
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is pneiyIUted in M iOMlat>l« form by the rocks prerionsly formed. Aeeoitk ' 
Unsin. nad it is tbU action of tannin in«r to this nyste^ mountaim 
OR gelatine that is the foundation of ralleys were earned by the ^fioal 
the art of tanniait leather. SeediLUK. Inequality of the earth's nodeus. 

Acoordioft. to the analysis of MM, Tliree-ftfths of the earth's surface, 
(lay, Litssac and Thenaru, gelatin is says Itakewrll, are covered by the 
tompoi^ of sea, at the avernge depth of ten mi'es; 

Carhou • - 47A$i but great rhanges have taken place in 

Oaygen • - 17.307 the relathre positions of the present 

Hydrogen - 7d>i4 continents with the ocean, which, in 

Aaotc • • 18.038 former ages, rolled its rmres over the 

- - summits of our highest mountains. 

100.000 Of this, denonstratirc proofs exist ia 

This word is used tode- our own island, and in earloua parts 
note such stones as are considered by of the world. The calcareous, or 
mankind as precious. These are the limestone, mountains in Derbyshire, 
diamond, tlie ruby, the sapphire, the and Craven ia Yorkahire, rise about 
topai, the chrysolite the heryt, the 3000 fret above the present level of the 
emerald, the liyaei«th, the amethyet, era. Vet they contain, through their 
the garurt, the tourmalin, the opal; whole extent, loeail remains of soophy- 
and to these may be added, rock rrys. tes, sbell-flsh, and marine animals: 
tal, the Oner flints of pebbles, the cat's more ahuodantly in some parts than 
eye, theoeulusniuudi, orbydrophanes. in others. The mountains of Ae 
the chalcedony, the moonstone, the l*mners in the highest part at 
onyx, the enrnelian, the sardonyx, Mont Herdn, are covered with eat> 
agates, and the Labrador-stone; for eareons rocks, containing imprea- 
wbich consult the tCTeral articles slont of marine animats ; and even 
resprrtiveW. where the impressions are not visible. 

CtKuDKS. A kind of sFtites.the ho|. the iimeetonc dissolved in acids yields 
low nf which, instead of a nodule, con* a fetid cadaverous odour, pmhaMy 
tains only lu<.se earth, and is commoaly beeause of the animal matter it eon- 
lined srtth crystals. tains Mont Derdu rises 10,M0 feet 

(IKtlLUUICAL CHAMfllK. On ahova the level of the sea; it is the 
viewing the terreatrlal gtohe. a^ ah- highest European situation where any 
serving what changes its surface tos marine remaina hare been found. In 
undergone. K it scarcely possiMe to the Andes they hare been observed by 
restrain tbe activity of the tmaglna* Humboldt at the height of 14,008 feet, 
tion : we are almoal irresistibly M to In England tbe calcareous mouatains 
s|ierulate eonrernbig its past and contain no remains of vegetables; 
future condllioo. Tbe theory of hut the thick beds of shale aod prit- 
Werner ennsiden that alt the super- stone lying upon them, have various 
fleial parts of the globe were once in a vcgetsdrie impressions ; ami above 
state of aqueous sadution, from which these, regular beds of eoal. with atrata 
the materials were at flrst separated containing shells of fresh-water mus¬ 
hy chemical deposition in a chrystaline sets. The earthy limestone of the upper 
state, and formed a thick mats of strata has sometimes fossil flaUflal^ 
granite round tbe globe. Upini granite with the impressions of tbs scale* aod 
the primary rorks were sueeesstvely bones qnUc distinct; and laatly, in 
deposited, forming layers over each and nnder the thick beds of clay, 
other, like the coats of an onion. Over covering rhalk, in the southern conn- 
three again were laid the transition tries, this bones of tbe rhinoceros, the 
rorks; and next the earthy stratified eb-phant, and the mammoth, have been 
rocks. Raeh of these layers is sup. diseovered. The sagacious nataraliat 
posed to enrirele the globe, or to be an Cuvier, has attentively examioad the** 
uaiversal formation. During this bones from dilferent parts of tha 
pruress. tbe waters were padually world, and observed eharacMthdie va> 
rriiiing, and hee.ams turbid; brnee riations of otructure, proving Giat they 
the materials they deposited to form beioag to animat* not now existing on 
the upper (trata were more earthy our glob*: and aeldoai are any of thn 
than tbo*a of the primary rocks, various loophytes mmi sheiMlM fminA 
pnd also intermixed with fragments of J.ia eaiearcons raekik dMorereAte oar 
3;f3 
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rnsrni Mki. Tb« feMil rem%in( of 
animiil* not Mtw In esi^encr, on- 
tombed nnd prooecred in i>olid rack*, 
niford n* dumble aionumotite of the 
(treat ehauijfee. whi<^ in funner aftre 
our planet has underg’onr. We are 
led to a period trlren the waters of the 
ocean covered the eoniiuits of our 
hlptiest mountains ; and are irresisti- 
biy compelled to admit one of two 
conelnsions; either, that the sea bat 
retired and sunk b-lnw Its former 
level s or some power operating Im- 
neath, has lifted up frpm the watery 
aliyst to their present elevatiun 
above its surface, the islands and 
eontiaenti. with all their hills and 
meuntains, Omioicv ■ or tlie study of the 
earth, says Mr. W. Hhillipt, may ha 
veirarded at altogether modem, as a 
leicnee. Until near toe end of the last 
century, it was little understood ; per¬ 
haps, because cliemistry and minCT 
raloiry, on wliich it greatly depends, 
had not made any large advances 
towards their present state. In Bur¬ 
net's opinion, the whole earth consisted 
of nn uniform Ihrht rnist, which co¬ 
vered the abyss of the sea ; and which, 
being broken, for the proilurtion of 
the deluge, formed the inuiinbiins by 
Its fragments. According tn Wood¬ 
ward, the deluge was occasioned by a 
momentary suspension of cohesion 
amongthe particles of mineral bodies; 
the whole mass of the globe was dis¬ 
solved, and the »oit parle brcajpc 
penetrated liy sliells. Wliiston fan¬ 
cied that the earth was created from 
the atinns;>here of otr; comet, and 
deluged hy the tail of sootiier. The 
great Leiblitz, like Itescartes, amused 
his imaginatiim, hy cono-iriiig llir 
world tn be an extinguished sun, or a 
vitrlfted a.ohc ; upon whieh, tho va¬ 
pours, condensing as it cooled, fnrnied 
seas, and afterwards deiiosited cal¬ 
careous strata. Uemaiilet ronceised 
the ginbe to have been many thousand 
years covered with water, wliieh gra¬ 
dually retired ; that ail tlie terrestrial 
animals wn’C originally iniialtitants of 
the sea ; that man himself began hit 
career as s fteh. Buffun ims^ioed 
that the once of our earth, togriher 
with tboM of the other pUneti, were 
struck off Bie sun, in a ligucAed state, 
by a eoaut. at the same instant. Some 
modem phHoeopbcTS bace aupposed 
og&y thing to have fcnea originally 
Md i ^ nnimsgt fluid g»Tt nil-. 
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tnnee to animali of fhe ilmplestkind; 
in process of timt, the raee| of these 
animals became cpiupligated, and. 
dying, anpplled caicarcops earth or 
lime i that aluminous eatih or clay 
was supplied by the decay of vegeta¬ 
bles. That these tsvo earths were re- 
diesolved by a final analysis Into silex; 
hence that the more aneirnt mountains 
are HiiicCous; making the sdid parts of 
our globe owe their existence to animal 
or vegetable life ; wliich without it 
would have continued entirely liquid, 
Kepler, one of the greatest astronomers, 
considered the globe a< potseiseil of 
living faculties, and a eirculatlng vital 
fiuid ; that all Its particles are stive, 
and possess inrtinct and volition, 
whence their attraction and repulsion: 
t’oat the orgaos through which the huge 
annual hreatbes. are the mounlaius; 
that mineral veins are abscesses ; and 
metals the product of rottenness and 
disease, Marschail supposes the frag¬ 
ments of whirl) the sin moc of tlic earth 
Is compose I, to have fallen from hea- 
rcn. Bertrand has supposed that the 
earth Is hollow, and fontains a load- 
stuuf. dragged from one pule to the 
other by comets ; so as, by vhaiigiitg 
its centre of gravity, to drown alter¬ 
nately the two hr.mlspheres. Jameson, 
now a professor ol natural history In 
nuc of our on'u universitirs, li.as lately 
publislied this anmsliig query : ■* As 
tlie true fivurc of the earth is still un¬ 
ascertained, may we not eoniseture, 
from what is .already knonm, that it is 
a polvedron fa figure of many sides), 
and that Uie strata, under determinate 
angles, hwin the sides and rleavage of 
th's great rry-tal?" Amongst' tli* 
v.arioiis theories by far the most in¬ 
genious and Interesting, is that of Sir 
tliehard I’hillips. The farts, says he. 
Collected :inl published hy Parkinson, 
Cuvier, Webster, Worn -r, and Karev, 
relative to the quantities, varieties, 
and systematic disposilloiis of tlic fos¬ 
sil rctnaius of animated and vegetable 
nature, which flourished in periods of 
uhirurc and remote antiquity, hare 
long deeply interested eve^ tlilnking 
person. It must be evident to every 
one who has compared the aspect of 
the sra-coast with that of the interior 
of a country, and examined the strata 
beneath the surface, that the surface 
of the latter murt alio have been ex ■ 
posed to the action of the tea. or have 
l)«ea ceymd br thg m >• kwnni 
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hf obffmtloii tkat, beneath the no- earth (the surface alone beta# all that 
dnlatiiios of the soil, are to be found eonceros the emmet man, and the sole 
aheruats strata of the remains of roa> object of these speealations), it la 
rine productions, and of land-animats necessary simply to refer to the pfay^ 
and rejcetables ;—and it is notorious sieal effects produced on that surface 
that these remains often eonsist, by the reeular cbaufces in the forces 
in Dorthei'n latitudes, of animals and which produce the earth's motions as 
■eeifctablcs peculiar now to the tropics, a planet. To those rcgtilar planetary 
It appears also, that the processes motions may easily be referred all the 
employed in prodncinif these rhaiifros ehanires in the phenomena of the sur- 
must severalty liave oeenpied, in the face, which hare occasioned so much 
ordinary course of nature, many thou- dilhrulty in the ffnite and local esa- 
sand years, 'rite Emperor Joseph II. minations of |;e«la{[ista It is uone- 
in order to ascertain the period in cessary, bowerer, in the course of 
which suMerraneons wood petrtfles, such a deTelopcmeiit, to turnfrom tho 
caused some of the piles of Trajaifs Kcueral argument, to discuss eacep- 
bridgr, liutlt 11100 years before, to be tions arising from local or temporary 
taken op ; when it was found that combinations; and it ought to aMisfy 
the petrifying process had penetrated curiosity, if I illostrste the general 
the timbers but an inch: and It was and oserbearing causes of the pbeno- 
th~net* calculated that ten thousand mens,—eausrt which it may l>e ahowa 
years must elapse before such a solid a pottoriori are equal to tlw effeetsr— 
petrifactiuD could be produced, as is and from which the effects might, at 
scry eommoniy found. The globe It- any time, bare been antieipaled • 
self must bare existed for an Indefl- priori, had tbo eaoars been nndsr* 
ttile time anterior to the common in- stood before the effects took ptaee. 
trrprrtntieus of the Mosaic ehrono- Two motions of the earth, netdifficult 
logy, wliich erroneously eoostrne the to be understood, may aolse ail the 
phrase ^ in the beginning,'' to mean a enigmas which hare long rmbarrasred 
definite poiot ef time ; whereas It pro- these qnestiona. Due regard to their 
perly means, at the Orst Indeffnitely, InBuenee will drew that changes, tike 
perhaps miU'ioas of years or ages be- those that hare past,' will ineeltahly 
rent the subsequent detailed history, take place again and again ; that like 
Nn person who views the fossil re- causes must and will produce similar 
mains of destroyed eountries. who eflhets; that tiie fair reeions which 
considers the remains of strata upon we now inhabit must, in the regular 
strata, and who contemplates the course of nature, be covered again 
cninliinatiims which mutt bare united by the ocean ; that new layers of ma¬ 
in various epochs, ran hesitate to ad- rine productions of sand, gravel, and 
init, that, without miracles for these broken mountains, will overwhelm 
special purposes, such phenomena that soil to which we now feel such 
could net have l>een produced in less lively attaebment; and, hnnliy, that 
timi many thousand years; and, In new countries, or arrangeutents of 
collaiersl proof of tills deduction from land, will again arise in due coarse in 
natural nppearaiices, we may refer to those mundane sites which at present 
the tra-litioris of antiquity, and to the are occupied by civilixed Europe, and 
existing records of eastern nations, by the nortlierii parts of Aria and 
Khoul J I Im! aide, says air Richard, America. When the earth is in that 
however, to adduce a series of aa- part of its orbit neareet to tiie sun. it 
tural causes —of great and never- is then said to be in its periheliou, and 
failing rausrs~of causes equal to the is four millions of miles nearer to tlie 
effects-and of causes triiieh must sun than when at the opposite point, 
have acted, and must have produced Wheu in its peribeliim, the action or 
all these effects, at intervais of ten momentum of the eun, or the eentii- 
thnusand years; the cimcurrcnce of petal foree, is Inereased nearly one 
phenuuiena. of tradition, of effect, and filteeath : and, in consequence, the 
of these ncocaaary causes, will, I orbicniar velocity carries it through 
should imagine, amount to something siaty-one minutes per day, instead of 
like demonstration in proof of the great ttfty-seven minutes, its motion at the 
age of the globe. To account for aphelion dUtance, er i9 min. its mean 
tlmeephenomsMoafoowurtaMoftho BWUoa. Ihii iaemofd motion, and 
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•li the cnniltiued forrrs, nFc«»ariIy 
KTOcnitf an iirerriisi! in the tide*, and 
aeriunuiate a body of waters toward* 
that parallel of tlie earth, In which 
lies the direetiun of the force*. All 
the eronpme of the w>*ter« may then 
bo said to lie stimulated to viporous 
or increased action, and an unusual 
Irastle and enerey, if such term* can 
be applied to the prandeur of nature, 
take place in the element* of air and 
water, whether they are considered a* 
attent* or patient*. Hence then it 
donbtiess is, that in this a^e so east 
and oxtensive a bo<iy of water snr- 
rotmd* the south pole, extendlntc even 
to the thirtieth degree of south latt 
tnde, and learing no eonsiderable sur¬ 
face of land in the whole sonthern 
heffilspherc. TIte waters are at this 
time, therefore, hy the pernliar modi- 
UcatioD of the forees, impelled or 
moTcd in masses into that hemis- 
phlere, to accommodate, hy the in- 
a r aa se d momentum of their usciila- 
tlens, the increased centripetal force 
of the earth in its perihelion, which In 
this age happens on the last day of 
IHoembcr, while the son is passing 
Tcrtieaily oxer 23 deg. of south iati- 
tiutc. In that southern paratlel. eon- 
aeqoentiy, lies the direetion of the 
maxima of the centrir.ctal and re- 
Ming forces. If then the earth were 
tsiarays in its perilielion on that day, 
these effects would always happen in 
the southern hemisphere, and that he¬ 
misphere would always hare an ex¬ 
cess of water, and the northern hemis¬ 
phere an excess of land. We need 
not turn aside to remark, that in truth 
the water is the agent whr-se rigorun* 
Mtion, in these extended seas, in¬ 
creases the earth's momentum, and 
shortens its gaseous tever; for it is 
tlie local artioii of the water on the 
land wiiieh we are considering, and 
net its general agency. Nor is it ne¬ 
cessary to remark on such minor 
topics as the aentc angles of the 
southern continents, and their har¬ 
riers of indurated rodks, and the con¬ 
trary forms of the northern conti¬ 
nents ; nor on various facts in proof 
that the sea has formed its own beds 
ill that h^Mphere. These suhjertt 
have been d^ussed In developing 
the thcA(^ of elliptic orhtts. Ily a 
suitable eombination of the mundane 
forees, however, the point of the pe¬ 
rihelion Isforeed onward, or rather 


the earth does not arrive at its peri¬ 
helion point every year at th«f same 
place, by about one minute two seconds 
of a degree of the ecliptic, making a 
degree and forty-three minutd* in the 
course of a century ; a whole sign in 
irtl years, a unertcr of a circle In 
next year* ; and the round of the 
whole rcU)>tic in 50,931 years. Here 
then are new and striking data for 
terraqueous epochs and rvyolulions! 
Here arc great eyries for progre**ivs 
change, surprising in their results, hut 
impereeptible to man ; of which cal-b 
gradation is &S33 years ; In which tlie 
opposite effects are proilueed only in 
every lA.ddO years, and tii which the 
same effect* can recur only In every 
2d,9M year*. With a terrestrial globe 
and an epIiemTit before me, t will note 
the four limes, past and to come, in 
which the perihelion point advanced, 
or will adranre, through 111 degrees 
of declination, produrmg sensible va¬ 
riations when compared with the mid¬ 
dle of each former period. The pre- 
setrt epoch of great southern dcriloa 
tion wiH last till the perihelion point 
arrives at 17} degrees of south dr- 
cHnation, i. e., it win continue during 
the prognss of that iioint throngh 
four complete signs, or <1977 years, of 
which (as the sun's perihelion is in 
9} degrws of Capricorn) 4079 years 
have already expired. No consider¬ 
able change then ha*taken ^ee since 
the year 225S, B. C„ and none will 
occur from this cause till almiit llic 
year 4719, The second epoch is that 
which arises from the patsafe of tlie 
perihelion point through the decliiia- 
lion from 11'} south, to the eqii.ilor, 
and this will last while It passes 
through the single sign Pisces.or l/'tl 
year* ; I. e., Iietwccii the years 471!* 
and 8483. tteferring to the past, it 
occurred .'914 year* ago, or 40'tS I'c- 
forc Christ, or the verv date of the 
Mosaic creation. The third cpocli it 
that which passes white tlie perihelion 

r oint is moving from the erjuator to 
1} degrees of north declination, or 
while in ascending it motes through 
Aries, making 1744 years, and extend¬ 
ing from the year 6463 to the year 
9507. Referring to times past, it in¬ 
cluded the passage throngh ^'irgn, ex¬ 
tending to Sj48 year* B, C*. The fourth 
period will latt as long a* the Qrst or 
present period, or during the pnatag* 
of the peribelioa point thrwvxh tbo 



G£0 

four norUtcm (ixo*. or durin^t 6977 IsUan, in which ony porcon nwy M< 

T cnrs. i. r.i from the year ffSflV to tow me ; and I eonfeas I have been 
5.164; and referring to pa«t times both surpriied and deiiithted at the 
Ihi* epoch occurred between the years harmony which 1 hare found to exist 
5/46 1). C. and 12723 II. C. In crery between the (rand ehanges, wbieli 
2114131 years the same periods and phe> eridently roust have taken place, from 
nomena are.of course, repeated, (roui the secondary causes described,(altout 
the rerurrence of the same causes. 4(i<iS years before Christ,) compared 
In rentarkinjr on these erand natural witli the records of tlie Jewish wri- 
eporhs. It is evident that we are now, tinKS. and all we know of the rude, 
in 1621, adrauced lM*yf>nd Ibe middle roarsby, and unformed state of these 
of a )<erloii of nearly 7U0U years : parts ol the world, from the aecounta 
durinir which time the maxima of of the Ureeks and Romans, and even 
the artioii and rc-aetion ol tlic solar from onivown oliscrvation in nncuItU 
an l mundane forces lie in the southern rated tracts. The next time the pert- 
hemisphere. and coiisef|nently accu- heiion point passes the equator, it 
mulste the waters m that heiutsphere, will be from south to north, in the 
delueing, orrrwbelniine, and chan|t> year of the Christian era 6463, or 4641 
inf; tlie surface of all the land ; an years to e<>roe ; a period 10 remote, 
operation whirh has beea proceedinx that the very name of llritain wiU 
during at least 4000 years past, and perhaps be forgotten, without any na- 
whirh will rontinue for other 3u00 tural ronvuisions. Nor will it then 
years with little abatement of cause signify to all who now'* fret through 
i>r force. Of course, iluring this pro- life," or to those who succeed during 
digious time, a contrary effect has the 150 iutrrvening fenerations, whe- 
laken place in the northern hemis- tber llritain continue to enjoy '* her 
There, from which the waters have seed-time and harvest-time," or shall 
been drawn off to produce the re- be buried, during the greater part of 
action, and the balance of forces re- tbe next 3000 years, at the bottom of 
qiiired in the southern hemisphere by tbe merciless ocean I It would exceed 
the iierpendseuIarHy of Ibe perihelion the compass of an ordinary essay to 
to thst henilsphere. The second and detail tlie traditions of the north, 
third periods of 1714 years each may south, east, and west, in rorroboration 
not improperly be joined in one a«- of this hypothesis. These might amuse 
eending, and one descending, of 3466 the reader: but astronomy docs not 
years. This may lie said to lie the stand In need of traditions : its dedue- < 
period of the grand and operative tions an- like those of geometry, and 
transit of the forces from the northern its records and exactness are the 
to the southern beniispbere. It was finest monuments of the industry and 
In some part of this epoch, doubtless genius of man. The other planetary 
in its middle, on passing through the motion of tbe earth to which 1 alia- 
signs Virgo and l.itr-a equator, that ded, as applying to part of tlie plteno- 
thc last great changes took place, and niena, is the grMiial diminution of th« 
estaldishrd our nortiiern hrinisphere. obliquity of the ecliptic, tbe extension 
Tilts hapiwned. as stateo. tlK)2 years of which must have augmented tbe 
before Christ, a fractional reriod. forces in the perihelion. From the 
seoiier or later, as the perihelion artion of the forees, it is necessarily 
point at that time passed the equator a decreasing series, and is now esti- 
towards the south. Then it doubtless roatesl at only 52 in a century, which 
was that the earth (the norttiem he- wtsuid be but a degree in 6923 years, 
mispbere, of whicli Moses was treat- To extemi the tropies. therefore. |bttt 
ing). *' was without form and void. It) decrees, would, at this rate, require 
and tliat the spirit of God moved u|«ui 69,23u years ; or to extend it to 45®, so 
the face of the waters; and that Ih it Britain might have been in the 
God said, let Ih" waters uiuler the same relation to the tropics as Mo- 
bravriis be gathered together unto roeeo and Kgvpt in our days, would 
one place, and let the dry land ap- require UH.tKitl years, or seven revo- 
pear ; and it was so. And GiwI railed lotions of tbe pcriliclion point. It is. 
tbe dry laud earth, and the gathering however, luflicieut for uc to knoer, 
together of the watera railed he seas." that in this motion we bare a natutnl 
1 have strained nothing in this calru- explanation of the eaiiae ot the esia> 
333 
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MBtV'of tiwpieat prodnctinns in these 
letitodes. 'Dm loUowin? ebserva- 
tlnns Made daring a period nf the last 
3000 years, show, with tolerable e»- 
aetness, the proirressiTc diininiitian of 
the obliquity of the celii>tic : 

Years air''. 

Tyeheou-Konir . . .HhW-2-'l'’ M 

IMheas .... 2I(H»-21 so 

Chinese o6f. . . . 8»l'0-21 4S 

l*toleniv .... ifih'l-23 49 

Uley Beir .... .'bMi-23 30 

Tycho Brahe . . 220-2» 31 

Keider.20(i--23 30 

Ktamstcad . . . 120-2t 

Jlr.adley .... «U- £1 Sh 

In IK2ii, by Nautical Aliiianaek, 

17 min. .•'7 see. 

Perhaps the phenomena diseovcred : 
byaeoloeists re<|uirr no iurther expli- ^ 
cation than is aiforded by tiicse preat I 
aatrnnmniesl clianires. It must be I 
evident that they acruuiit for, and are 
fully equal to the general ormluction { 
of all thoae pheiionicna. tVbat niay 
be the aetual measure of the aceiiimi- 
lation of waters from the artion of the 
maxima of the forces in either heiiiis- 
bero, diirina the passage of the pcri- 
elioo, 1 have nut attempud to calcu¬ 
late i blit an avei-dtte rise of an inch 
per aniiuiii, or eirht feet in a eeiitiiry, 
•urinft twenty-live eenturies, would 
prnduee a rise of 200 feel perpendicu¬ 
lar, which, with an increase of t«-elre 
feet from ordinary, and twenty-live 
feet from sprinir-tides, would in 2000 
years be sufficient to deluee, under¬ 
mine, and destroy all the lands in 
cither hemisphere, and to produce 
those hetls of shells, and oilier marine 
appearances, whieli hare hitlierto ex¬ 
cited so murh astonishment, and which 
have been involved in such iiisxpli- 
eable mvstcry. The tlirec alternate 
strata ot marine and land remains, 
observed by I'nvier, prove tiiat the 
•ea has covered the land at least three ' 
limes; or, aeeoi dinir to tliis Iheorv, 
that tlie perihelion point lias made at' 
least three revolutions sinre the earth 
has existed In its pi'es"iit form. Kvery | 
one Who views the intiTior id a '■iiiin.; 
try must he sensible that Its swi llinf; ; 
hills and vallies must have lieeii pni-| 
duced bv the aetioii of water. In i 


those points. The economy By Wbfeii 
water forms land, even above Its own 
level, is well iinderstiHHl by all who 
liave witnessed what passes on the 
sea-shore, in situations where tlie sea 
IS cradually relreatinir. In short,every 
fact mpporls tlie inerliniiieal hypothe- 
■.is, and tends to prove tlial all ehanites 
I of matter, whether xreat or small, oid- 
iciimte with xreat motions, wdiieh 
I ereate small and specilie ones, while 
j these serve as the proximate causes 
i of local and patlicular phenomena. 
I —The know ledtre of the stroeture, 
I i-oiupositinn, and arranceineiit of the 
imaterials which form mountains, 
rucks, or strata rniiditiitss llic drrf 
I'arl of the seieiiee railed «-‘eoIo(rv. — 
In the trfuntt part, we may include 
the directioi^ struetiirc, and extent nf 
the ndnern* dykes and iiiet.aliie veins 
by whieh they are tiitorsei ted.—In the 
IMrrt part, the chanxes whlrli are 
takinjy place on the surfam* of tim 
xiobe by the axency of inundations, 
earthquakes, and volsanoes.—There Is 
a frmnh part, whieli may be suted 
speculative (teoloiry, or an investi- 
xation of the causes that have pro¬ 
bably operatCii in the formation of 
rocks and iiioifilains, anti also those 
by whieh the revolutions of the enrih's 
surface have been s'il>s»'.|neiHly aiTeel- 
ed. Nor is this part, as some assert, 
entirely useless : the advipcates of par- 
lieiilar systems have eiicaiml in an 
active examliialton of nature to siir>- 
port their opinions, and iiave " rmn- 
'■assed sea and lan.l to ftn\u pn'se* 

I Ivtcs :** thus nninerous facts have lieen 
[ disenvered. with wdiich we slmiibl nist 
have been aeqnaiiited liad they remain¬ 
ed Idle In their sindiee. If may, how¬ 
ever, he doiitited, whether they have 
not soinetmirs laieii insensibly Indiireil 
to close their eyes I'li idher fa'ds tiiat 
oppo-e.l their favourite theories. 

(wi ll! rat Conriminnt, Mr./r. PhiU 

tips, in An OiUUntt uf (tfitogy aiiii 

.1/j/i ••ralnicy, 

I. The hnvewt nnrf most /ere/ parts 
of the earth consist of horixuntal 
str.ita.enmposed of various substances, 
many of them enntaiiiiiiff marine pro¬ 
ductions.—.2. .S’imt/«c Mirnfa are fonisf 


oiaiiy iniand situations, the rlitfa still i in Ai/fs to a (treat heixhi.—3. Khelle 
remaiii; and the aceiiiniilatien of j are sonielimrs so numerous as to eon- 
ahetls and fossil remains in particular I siituta an entire stratum.—4. Hhelle 
sptois, prove that the tides lor centu- j are found in elevations far oAoee Me 
nee wafted every tbiag raoveabie to | /ccef of (A« »«a, and at heigbts tb 
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whicii tho M* could not t*e ralced by 
•oy existing rnuxc.—6. These shells 
livfil in the sea, and were <trp<>- 
sileil liy il.—C. SItellH ('•tniinuc tu lie 
loiiiid n« H-e like tn the tieit uf /treat 


whidi do contain animal remutint f 
aud those deposits U>m>ed attucial, at 
irravel, sand, clay, Ihr.. are never found 
beneath othi r roeks, hut always resf- 
«niy uptm tliem.—Kxr fiirtlier re¬ 


rhaine u/ luauaiatne. — 7. At this ele- 1 marki-, sei- PrimaryRfickt,Seeondarf 
the klriitn, iii'teail ut hvin/c \ fiorlee, Trnmitian Hftckt, Alluvial 


h(iri 2 (*ittul, as ill | laliik, have vai'iuui* 
decrees of iiirtiii:ilii,,i, and are euiiie' 
times vcilieai.—s. I'rem these and 
1.1 her 
tlil'le 


trround, and I'oleanoet. 

tiKUMINATION. The vital de- 
velnpement of a seed, when it first 
on imislanres ac inter that i lie^na to crow. 

haic la-eii lrei|ueiit irruptions > CilLUINti. The art of eavering 
and retreats of the sou. !i. As we ap- the sm fare of Inalies with fold, 
pn aril the eiiui,.iili, i.f lejiy mom;.-' Tlir sohl prepared for paiiitiag is 
hunt, liie l.•lnaills of iiiurine auini.iis called siiel.-eold or cold powder, and 
and shells het'..ii.e rare, and even ' may be nl.iained hy auialgainatin); 

one’ part of cold with ei|tht of quick. 


nl.iilly disappear. —10. Tio-ir strata 
ar.‘ II holly ditlcroit, and I'onlaiii no 
vestige oi u livmt; eleulilte.—il.Tlo'se 
strata tiie, l,y some,considered as nut 
pii'cneiy ill ihe piiiee where they were 
iurnie.l.--|o. Ni ici IlielrsK, as they 
eontniii no lesliee ot aininul reiiiHin.s, 
tlo-i aie cmisidi-eed 11 ,i. oldest rnrl-s, 
and aie e.oletl ^'rir/niVec.—lit. Jtocks 


siller, and afterward evaporatinit the 
latter, whieti leaves tlie fold in the 
form of powder; or otherwise tita 
raetal may he reduced to jmwder by 
meehauiesil trituration. For this pur* 
pi»e, gold leaf must lie rronod with 
i.oney or strong gum-water for a Iom 
time ; and when the powder is sufis 


teiiiwd pi iini.'ie.. he, ause iiieludnig [ eiently fine, the honey or gum may be 
III, le-twe Ml annual remaias, are of wash^ off with water, 
vaiioiis kinds.--! I. Iloeks, enelosing ULASS, the different kinds of^ 
aniinal letuauis. are never fuuud un-! manufactured in Bugland at present. 


deiiie.-ith, or supiHirliiii;. Ihoae roeks 
termed yrimiln;, — Ih. Some primitive 
MK-ks allrriiute with each other, hut 
giaiiile is loiin.t iMrnvalli, and fre- 

? uenlly oveitops all utiicrs.—16. 
socks w'hieii include organic remains 
■iiiisl have heen (i.ruied a/trr Ihe 
sliells ihey isintain ; and, Iheie/ure, 
not iM'iiig coiikeleriM firtmitire, are by 
k.iine termed ternudaru ruckt: hence 
geologists speak ut nnmarjir and sc¬ 


are I. Flint tilass. 2. Plate Utase. 
3. frown (ilass, 4. Ilroad Glass. 
S. DoUle Glass. 

The ingredients used by the principal 
manufarlurers of flint glass, are. 
Purified l,vnii sand • ItKl paita 
Ked leml’ - - - - 6 

Purified pearlasli • • 3 

A little mangniiese is often Mided to 
correct tbe green e<ilnu>- which inaji 
arise from the combustible matter og 


cuu.hiry furuut/iout. —IT. Thwe are | oxides of iron. Arsenic and nitre are 
many rarieliek ol terondary rocks, soinetimrs used. 

CHI It ol iihicli has received a geohi-j Plate glass, which is so valuable, and 


gii.il appellation.— l.s. There exists 
aiiottier el.a-s ol kiihftances, not ap- 
piopriatety leritnsi rtn'kt: hut llie 
drbnt or ruin of rocks, tiy long ex¬ 
posure to the aetiott ot air and water, 
are therefore termed a/itirial depotitt. 
—19. The siii'tacc of the globe has 
heen suhieet to numerous catas¬ 
trophes : souio of which have not 
been owing to irruptions of the sea, 
but to tbe agency ni iresfa water ; and 
tlMise irruptions of freth and of taU 
mater have been aAemafc.—30. Cer¬ 
tain deposits are always found beneath, 
neoer abone, eertsda other depostta 
Aoeks which eenMu no animat re- 
at min o are atwaqw found henemth. 


manor 4 V«V thoM ggriia,|«MllittwUiiAi«flwlfk 
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is used lor looking glasses, or windows 
w here expense i< disregardeil, is made 
from the billowing materials:— 

IHirr sand ----- 43 

Dry suliearbonate of soda 2641 
Pure quiek lime • • . 4 

Nitre ...... PS 

Uroken plate glass • - S6 

lao 

Which will yield seventy Jparts of 
gisss. 

Crown glass, or window glass to 
made ftom fiiK sand. Impure MriOash 
kelp. Flee parts of saM and eleson 
of iielp ^ measure are uiRiBlIy sam 
ployed. Brt there to fi grttt h§lt^ 
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Brand flM* to mnde from (onp* 
tHtilcn* wn«t«. kdv and sand. Tne 
soap-boncTt'WoatC enmtotsof lime used 
for naltiBf the nllcall raustie, the 
iitsolufito maMer of the alhali. and a 
quantity of salt and water. 

Bottle gloss is the coarsest of all. 
and is made from soap-boilers' waste 
and river sand, in sncn proportions as 
the nature of the waste must deter- j 
mine, rominoii sand and liinei with 
o mixture of clay ami sea salt,, form a 
cheap mixture lor liutlle glass. 

As far as observation has hitherto 
directed u.s, it appears to be a general 
rule, that tlie hardness, brittleness, 
elasticity, and other mechanical pro-; 
perties ol nviigcaled liodies, are greatly I 
afferU'd by the degree ul rapidity with 
whieli they assume the solid state, j 
Tills, wliicli no doubt is reterable to! 
the property of crystaUization, and its 
various modes, is remarkably seen in 
•teel and other metals, and seems to 
o|.tain in tiass. When a drop of glass 
is suffered to fall into water, it is found 
to possess the remarkable property of 
flying into minute pdeces, the Instant 
a sniall part ol the tail is broken off. 
This,which is comroonlv distinguished 
by tlw name of Prince Bupertx drop, 
is siiiiiiar to tlie philosophtral phial, 
which is a small vessel ul thick glass 
suddenly cooled by exi>osure to the 
air. Suck a vessel posM-sses the pro¬ 
perty of flying in pieres, wlieii the 
smallest piece of flint or angular peb¬ 
ble is let fall into it, though a leaden 
bullet may he dr.ipped Into K trom 
some height witliout injury. Many 
explanations have been offered, to 
aceuniit for these and other similar 
appearances, hy referring to a sup¬ 
posed ineehanitm or arraiigemrnt of 
the particles, or sudden coufltiement of 
the matter of heat.' The inunmliate 
cause, however, appears in be derived 
from the fact, that the dimensions of 
bodies sndiieoljr eooled remain larger, 
thsu if tlie refrigeration had been 
more indual. Tliu# the specilic gra¬ 
vity oPeteel hardenrd by sudden cool¬ 
ing in tsratcr to less, and its dimeusiuns 
'co«s«l[aeBl)y greater than that of the 
same steel gradually cooled. It Is 
more ’tkoa ernbable, that an effect of 
dhe some nature obtains in glass ; so 
that the dimenaious of the external 
and suddenly eooled tiurfaee remain 
^aifertbao are tuBed to the accurate 
•Bi^peineiit tbe iiitwUv pan, 


which to less dowty cooled. In most 
of the metals, the degree of ffeidhlUty 
they possess, must he sufflelent Ui re¬ 
medy tMs hiareiirary as It takes ptarC'; 
but in jrtass. which, though ftory >las- 
tic and flexible, is Itkesrlse exeeasHrely 
brittle, the adaptation of the pait^ 
itrgeil different ways by Ihetr uispia- 
sitior 10 retain their respeettoe dimen¬ 
sions, and likewise to remaht In eon- 
taet, by virtue of the eohesive attrac¬ 
tion, can l« maintained only by an 
elastic yielding of the whole, as far as 
may lie, whieli will therefore remain 
in a state ol tension. It Is not Uiere- 
fore to be wondered at, that a aotiitioa 
of continuily of any part of the snrfaea 
should destroy this squllibrium uf 
elasticity ; and that the sudden ortion 
of all the parts at once, of so brittle a 
material, should destroy the conti- 
uuity of the whole, instea<l of producing 
an niuilibrium of any other Kind. 

Though the facts relating to this dto- 
posilloii of glass too suddenly Cooled, 
are numerous and loteiestim' to the 
philMopher, yet they eoostitutc a seri¬ 
ous evil with rrspret to the uses ofthle 
excellent material. The remedy of the 
glass-maker consists in aoneollng the 
several articles, which ‘ to done by 
placing them in a fui^aee near the 
furnace of fudion. The glasses are 
lirsi pul into the hottest part of this 
furnace, and gradually removed to the 
riMiler parts at regular intervals uf 
time, fly this means the glass eools 
very slowly througkout, and Is In a 
great measure free from the defects of 
glass which has lieeu too hastily cooled. 

M. Keauinur was the lirtt who made 
any direct experiinruts upon the con¬ 
version uf glass into porcelain. lo- 
stanecs of this effect may be observed 
among the rubbish of brick-kilos, 
where pieces of green bottles are not 
unfrcquently subjected by accident, to 
the requisite beat; but the direct pro- 
ress is as follows : A vessel uf green 
glass is to be filled up to the top with 
a mixture of white sand and npsam, 
ami then set In a large eniciUe upon 
a quantity of the same mixture, vrith 
which the glass vessel must also be 
surrounded and covered over, add the 
whole pressed down rather hard. The 
rruelhle Is then to lie novered wHh a 
lul, the Juurlurmi well Inted alid put 
Into a potter’s kiln, where K tnuri re¬ 
main daring the whole time AMI the 
potterytobaking} after whlebjdMflaM 
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««M«i ,wJD .b^ f«m4 trWu«fermed into » 
mtlb-wliit* |M»^iafa. TIu! i^arx, oo 
fraieiure. ai^prar* fibroua. as u it a^crc 
rnouMH^ t mere!; ot kilkan throat* taVI 
bjrtfi^xidaAf cadiathar: ft ba« airo 
■mite ia»t the aiMtotli an<l (hioiiia 
a| 4 ira<«aM af alau, i» vrry bat'd, anil 
ro^ afarka af ftrr when vtriirli adth 
airrL lluMifb ni4 an britklv aa r<‘al 
|M>t«^in. hrwt* ub'rnrf^, that tbe 
atiatt'ineutianrd iaat4*riaU bare nut 
Fadauirely tbie effrot upon alasa ; but 
titat powdered rbaroual, auol. lubaeeo. 
pipe <da>-, and tione-a>fie>, produce the 
■Me ehanfe. It it r-'markablr. tbattbe 
■urrottoduia aantl becumck tu noiue 
ineasure anplotinatcd by UiU prnceok, 
whieb, if euntfnue<l fur a •uffiriciil 
leaath of time, entirely dettmrt the 
teature of the gla«*, and ren-iert it 
pulveruirut. 

Tite ai«Ieut etatoed {riaea ba« been 
roucb admired, aiMl Iwaatilnl paintina* 
on tbi* *ulwtaure have Iwen produeed 
of late jreare. The ctdount are of tbe 
nature uf tbiwe ueediti rnamel>iii(, 
and the (Um ■boubl have nu lea l in 
iti ciKupoeitioii. Mr. llroaniart ha* 
made many ciperino'iit* on thi« «uie 
jeel. Tbe purple.' of ('a>«iiM, mixed 
with nil part* uf a dux ruiuiHt»rd of 
iKiraa and alan* made with >i|i<a and 
b*ad. prtidueeit a ve-ry beautiful rbdet. 
but liable to turn blue. lle<l oxide uf 
Iron, prepared by wenn* of llie nitric 
acid and l>Ub<ei|ueut exp'Mure to Are. 
ami mixed with a Oiix uf bumx, tiHiid, 
and a xmall purtiuo of minium, pro. 
dneca a fine red. Muriate of Ktlver, 
oxhle of xiue. wbite clay, and tbe 
yellow oxide of iron, mixed together 
witlmut any flux, prudui-e a yelbnr, 
liabt nr deep, acrvr.Vina lu the i|uaii- 
lily laid ou, and equal in beauty tu 
tliat of the aueteiitx. A powder re- 
maina uu the* »ui'fai:e after baking, 
wltlcb may earily Iw cleaned off. Hlue 
i» prudueed by uxUlr of cobalt, n itb a 
flux of Kllex. putaab, and leail. Tu 
produce ,a green, blue mu»t be put on 
one aide of tlie glara, and ycUo'w on: 
the other t ur a blue may ih; mixed 
with yellow oxide of iruii. Black ia; 
made by a mixture of blue witli the 
oxtdM ot manxane«e and Iron. The 
Ih'ndlng. of the glaiui ami alteraliou of 
the eoluun, in baking, are (uirticu- 
Inriy to he arvidod, and reiiulrc much 
cure, tiypuuui baa been reeumraended 
fur their uupport, but tbi* frequently 
render* llie giaaa white, and cracked 
337 
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in aB dirr^at, probably {trom tilm 
actinn of tbe hot aulpbarle acid On 
tlie alkali in tbe Mr. Brogniait 
placed bia platea of itla*«, aom of 
them mueh larger Ikau mm' ever be¬ 
fore painted, on very >mooU platea of 
earth ur ponwiain ungtaxed, which he 
found to au*irer extremely weB. 

UhACTBKa BAhT, i« native auU 
pbate uf Mida. ita eouxtuenU are 67 
•uda, carbonate of «oda I6df3. mariato 
of »oda II, carbotiate of line S'fU It 
i« found along with rock aalt, and dia- 
aolved in the watera of tbe oream 

GLAUBBRITE, a mineral e»«* 
aikting of dry aiilpbate of time 46. dry 
inlphate of koda ol. 

OhAZlN'fi.—fSep J»affeep.y 

tiLIMMBR. a name given to mka. 
ee<'»i* earth*. 

CliOBUl,AR rtructare tn auciera. 
I»ey u, when rock* comixt of bait* of 
different ■Ixeis frequently eonooiitrte 
•pheriral laver*. «<mt*timeii dMacbed, 
at irther time* imbedded in rock* of 
tl>e luune kind. 

CI.tmXA. Tbit earth was obieo- 
vered by Vauquelin. i" tb* aqua 
marina, and afterward* in the eme¬ 
rald, in the winter uf 1704. ftk name 
i* derived from it* diftineu!*ltinir eha- 
racier uf fuming with acuU »aU» that 
are «weet to tbe la«ie. Tbe folluwiug 
ift hik luettiod of oiAaining it t^Let^ 
lOU part* uf beryl, or emerald, be re. 
diiri-d tu a fine powder, and fuved ia a 
kllver crucible with 3(gl of pure pot- 
a»ii. lert tlie atau be diffixod i* 
water, and di»*«lved by adding mu. 
nqtie xeio. Kvxporate tlw toluUoa, 
taking care tn stir it Utwar<t the end : 
Hiix the rexbluum With a large qiian. 
tity of water, and filter, to «eparate 
the kliex. iqrevlpitate the filtered U- 
quur wlilcb eor.taia* the muriate* uf 
aluiiiiiia and gliiriua, with carbonate 
Ilf potaKli; waali the precipitate, am), 
dlundve it in xnlpbune acid. Add a 
oertala quantity of sulphate of imt. 
a*h, evaporate, and eryytaU of aium 
will be obtained. MTlieu no more tdana 
it Btbirdrd by adding vuiphata of 'pot- 
a«h and evaporaUng, add noItiUan of 
carbonate of ammonia in exeeoa, 
rbake the mlature well, and fan it 
ktaod Muue iuiuT*. till tbe glu4oa .la. 
re.di»iiaIvFd by tbe r.xce** of carbiMUitc’ 
of oiunuMiia. and nuthing but the gift, 
uiina remain* at the Iractoni oi th* 
vexed. IBiter the aolatioii, efmfatmm 
todryiteM, and expdl the hM Dr«ai 
B* 
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.<ltee«rftoute«f|r1ueimi ky iliitiktiir- 
..'iMUin in * «nieSbte. Tho* &fte«a or 
Mkteen aeot. of |M»re gliteina vitl 
lAtaUMtU tituciii* thu* obtobird, 
ii‘ll vilito. toA poirdrr, lifrbt, inttlpid, 
4MMI adiieriBg to tbr tonouo. It doro 
-1M ehatifo Tcretoblc biu<>!>. It dost 
jiot barden, dirink or <mu{lutUisite bf 
<Mat; and hi iafaniblr. it U inwdu* 
In Wafeer, but forma with It a 
*wl)tM}y4»rtS)e paxte. U i« dlaaolvrd 
jHttaali, abda, and carlntnate of atn- 
Maia ; but But by purr auuiioiiia. It 
iMittea Witt auiphurt'Uod hydroirrn. 
^lta aaita hare a aarrfaartne taato, will) 
iMWiewhat «r aatrinirrnry. 

‘ t«XiliK. An iii(p!.<>aar«d jeliy made 
fkw tba ytaria^ of Uidri and Ut)u>r 
AHnIa. by boitinit thorn In watrr, 
atraintoK through it wickor baaket. auf- 
'tatafrtho taparilirx to aubaido, and 
Ah«b boiUnit it a arcond time. The 
dMelas ahrald tint be diaotod in 
ttne»water, to cleanM tlirm from 
jmaae and dirt; then aleepni in 
■water, stirring them well from lime 
. /to thne; and lastly, laid in .1 bean, tu 
the water yi'eeaed out before 
'ttry are put into the boiler. Konie re. 
«oinmend, that the water abmiM -be 
-kept a« nearly ar l osxible to a boiling 
itieat. without auderiog it to outer into 
ebuUltknu In tbia atate It ia poured 
into dat framea or moulda, theu eut 
Into a'loare pieeea when eongeated, 
■■Md aAerwordt dried In a coarae net. 
Kla aaM to Improre by age ; und Uiat 
igUte ia reekoiieiltfae beat, wbh’li swella 
eonaidetaldy whheHt diatolrlBg by 
-.Utiee or four days infusion in cold 


the atareh.fennt a gluey fluid by boil* 
ing ia nrater. though it ia aeareeiy, if 
at an, acted uyoti by that fluid when 
eoM. Ita habitudes and produeta with 
ihe fin*, or wiUi nitric arid, are nearly 
the same as thnae of gum and of 
sugar. It appeals to lie as murli more 
remote from the aaiine atate than 
gum, as gum is ntore remote from 
that*ataie than augar. The Tegetalde 
gintrii, though it existed before the 
waaiiing, in the pulrerulent form, and 
baa ac'iuired its tenacity aod adhesira 
qualities from the water It has Im- 
Itii-ed. is nevcrthrlesi. totally inaoluble 
in tills fluid. It lias aeareeiy any taste. 
M'lieu dry. it ia aein)-trana)iareiit, and 
rcsembieK glue in ita roluar and ap> 
pea ranee. If it lie drawn out thin, 
wlieii first obtained, it may be dried 
by expnaurr to the air; but if It be 
exposed to waroilh «ml mniatnre 
wldie wet, it pniriflsa like an auimal 
sulsitaiiee. The ririnl gluten nfipHed 
tu the flame of a eandle, crarklea, 
sn eila. and li|irn«, exactly like a fra- 
j Iher, or piece of born, ft affords the 
amna proiluets by dratructive distllla- 
tiuo as animal matters do ; is not so¬ 
luble ill alcohol, oils, or ether ; and is 
aeted upon hy acids nud alkalis, when 
heated. Aceording to Kouelle, K la 
the aauie vrlth the raseuu* aubataiice 
of milk. Uiuteo ia found in a great 
nuudier of plants, Ihroust discovered 
It in aeurus, sliestiints, borse-ebeatuuts, 
apples, and iiuluees; barley, rye, 

f iea-e, and brans r Ukeu’ise in the 
raves of rue, cahlmge, cresaes, beni- 
bo-k. borage, saffron ■, bi the berriea 


omiiter, and recovers As Itormcr dimen* j of tin* elder and of the grape. Uluteii 
■dona and propertiea by drying. Slireda j a)i|ieai s to be one ot the most mltri- 
nicyiaringa m tellum. parrbment, or ) live of the vegetahle sUhsthnrea, and 


white leadiier, make 
most cnhntrteagglue. 

• tiJArrBK. ^grtalde). ifTt heai- 
iflour be raadeiato a paste, and wash. 
<pd la a large qnanttty of u'ater, it ia 
Separated into ttiree dialinet snb- 


eirar and al- f o beat seems In owe Its superiority t'l 
other gram (min its containing it In 
laigor ipjaiitilirs. 

l•XEISS. A coinpifiind rock, con- 
siatine of felspar, quarts, and mica, 
disposed in slates, from tbe predoiul- 


Itaaces ; a muriilageoua saccharine i nanre of the mica sralea. It< stnir- 


matter, which ia readily dissolved In 
the. liquor, and may be separated from 
At,:'by evapm'atiou ; cteicb, which ia 
ggMpended pi the fluid, and aubsidea 
PpdM bottom by repute t and gioien, 
whMk remains ia tbe hand, and ia le- 
t^-toua, very durtile, somewbat elaa- 
“ 1 of a hrown-grey colour. Tbe 

these salnitancea does not 
’ differ from otter gaecha- 
Tbe iocoarieBaiiMly, 


tore la called by Werner, granular- 
slaty. Tins geogiiusiie formation is 
always slratifiiHl ; eoiitnlns soinetime* 
eryatala of sehori,tourmaline, and gar¬ 
net, and ia peeuliarly rirh In metallic 
ores. 

(itlLn, la a yellow metai, of apeclflo 
gravity, 19*3. It la soft, very tough, 
ducUte, and malleable; unalteraole 
and flx^, whether expoeed to tbe at- 
aeoaphere, «r to the etrougeet heat of 
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fiirawwt. P«iw»*rfol harnlnr nirrora 
hmva TOlatilizrd It; and it aa* been 
drlTcn up in funim. in the metallic 
atate, by ilome urged upon it by a 
stream of oxygen gas. The electric 
shock cnneerls it into a purple oxide, 
■a may be seen by transmitting tliat 
commotion through gold leaf, betneen 
two plates of glass ; or by causing the 
explosive spark of three or more 
square feet of coated glass, to iail 
i^n a gilded surface. A heat of 
Wdeg.W., or perhaps liJOO deg, F., is 
required to iiiclt it, which dm-s not 
happen till after ignition. Its eolonr, 
when mrltcil, is of a bintsh-grevii ; 
and the same rotnur is extiihiled, by 
light IransniitteU through gold leal. 
The limits of ilie ductility and mal- 
leahllty of gold are not known. The 
melhiKl of extending gold used by the 
gold-beaters, roiisists in liamiiiertng a 
Dumber of ttiin rolled plates between 
skins or auinial membranes. By the 
weight and measure of the best 
wrought gold leaf, it is found, that 
one grain is made to cover Sbl square 
inelirs ; and from the specific gravity 
of ute metal, together with this ad- 
lucasureuient, it foliows, Uiat the leaf 
1 

itself is part of an inch thiek. 

This, liowever. is not the limit of the 
malleability of gold, ior the gold¬ 
beaters find it neoessary to add three 
grains of copper in tlic o'unee to haiden 
the gold, wmeb otlicrwise would pass 
round the irrrgniaiitirs of the newest 
skins, and not over tiiem ; amt in 
using the old skins, which are not so 
l>erfecl and sinoott-., they proceed so 
far aa to add twcKc grains. The 
wire which is used by the lace- 
makers, is drawn from an ingot ol 
aiiver, previously gilded. In this way, 
from the iciiown aiainrter of the wiie, 
or breadth wlirn flattened, and its 
lengtii, togethej' with the quantity of 
gold used, it Is found, liy computation, 
that the covering of gold is only niie- 
fsi’clIUi part of ttie thickness of gold- 
leaf, though it still is so perfect as to 
exhibit no cracks when viewed by a 
microseune. No acid acts readily 
upon gold but aqua regia, and aaue- 
ous ciuoriue. Cliromir acid added to 
the muriatic, enables it to dissolve 
gold. Tue small degree of concen¬ 
tration, of whieli aqueous chlorine is 
suscepUbtr, and tim imperfect action 
of the latter acide, render aqua regia 


the moat eonrentent solvent for tUo 
metal. When gold Is immersed In 
aqua lejfia, an eiferve-ceuco' takes 
place ; ^ solution tinges animal 
matters of a deep purpie, and cop* 
rodes them. By careful evaporation, 
fine crystals of a topax rnlour are ob¬ 
tained. The gold Is precipitated from 
its solvent by a great number of sub¬ 
stances. Lime and magnesia preelpl- 
tate it in the form of a yellowish 
powder. Aikalie exhibit the same 
appearance; but an cxceai of alkali 
re-dissoivcs the precipitate. Tic pre¬ 
cipitate of gold obtained from aqua 
regia by Ibe addition of a fixed alkali, 
appears to be a true oxide, and is so¬ 
luble in tlie sui^urie, nitric, and mu¬ 
riatic acids ; from which, however. It 
separates by standing, or by evapora¬ 
tion of tlie acids, tiatlic arid preci¬ 
pitates gold of a reddisit colour, very 
soluble in the nitrir acid, to which K 
comniunirates a fine blue colour. Am¬ 
monia precipitates the solution of goU 
mueh more readily than fixed alkaUe. 
Tills preeipitate, w|i'eh i* of a browii, 
yellow, or orange eolonr, possesses the 
property of detonating with a Very 
eonsiderable noise « hen gently heate*. 
It is known by Ibe name of fulininaiiilg 
gold. The preseneo of amnn.n'a ip 
necessary to give the fulminatint, pro¬ 
perty to the preeipitate of foM , and 
It will be produced by precij itvting'tt 
with fixed alkali, from aa sqtia regifi 
previously made by adding sa, ammo¬ 
niac to nitric acid, or by pree pirating 
the gold from pure uqnn r«|:ia, by 
meant of sal ammonia, inidcad of the 
ammonia alone. The fulminatiog goM 
wetglis une-fottillk more than the gold 
made use of. A eunslderable degree 
of precaution 1« necessary in prepar¬ 
ing tills substance. It ought net to bo 
dried but in tlie open air. at a distanea 
from a Are. tieeanse a very gentle beat 
may eause it to explode. Several fatsl 
neeidents have arisen from its err* 
plosion, ill ronsequenre of the frletiod 
of ground stoppers in hotUes contain- 
ing this sutietanee, of which a small 
portion remainctl In the neck. FrL 
minating gold, when exposed by Ben- 
tliollel to a very gentle heat in a cop¬ 
per tube, with the pneumstical appa¬ 
ratus of mercury, was deprived of Us 
fulminating qiiality, and tonveited 
into an oxide at tlie same time that 
ammoniacal fas was disengaged. 
From this dangeroHs experiment H I* 
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aMwtelMiL that folmlnatinir cold 
consiats of axMe of gold combinod 
with ammonia. The aame «inin«nt 
pklloBopber enuaed fulminatiilg gold 
to eiploda in eoppar rmsela. Nitnv 
gen was disongngcd, a few drops 
of wader appeared, and the gold was 
reduced to the metallic form. In this 
experiment ha infers, that the amnnw 
via was decomposed ; that the nltro* 
gen, suddenly atsnmlng the elastic 
state, eansed the explosion, white the 
oxygen of the oxide united with the 
hydrogen of the alkali, and formed the 
water. This satisfactory theory was 
still farther conflrmed by the decom¬ 
position of fulminating gold, whicli 
takes place in (mnse«|uenee of the 
action of the enneentrated sulphuric 
acid, of melted sulphur, fat oils, and 
efhor ; all which deprived It of its ful¬ 
minating quality, by combining with 
its ammonia. Bniphurets precipitate 
gold from its solvent, the alkali unit- 
inx with the arid, and the gold falling 
down combined with the sulphur; of 
which, however, it may be deprived by 
moderate heat. Most metallic snis- 
stances precipitate gold from aqua 
regia ; lead, iron, and silver, precipi¬ 
tate K of a deep and dull purple ro- 
lour : copper and iron throw It down 
in its metallic state ; Usnittth, sine, 
and mercury, likewise precipitate H. 
A plate of tin, immersed in a sointion 
of eold, affords a fnirple iiowder, called 
the purple powder of Cassius, which 
fs D.s*d to paint in enamel. Ether, 
naphtha, and essential oils, take gold 
from its solvent, and from liquors, 
which have been called potable gold. 
The gold which is precipitated Iw eta- 
poration of these fluids, or by (be ad¬ 
dition of sulphate of iron to the solti. 
tion of gold. Is of the utmost purity. 
Most metals unite \yilh gold liy hi-inti. 
tt'ith silver it fornwft compound, which 
is paler in proportion to the quantity 
of silver added. It is remarkable, that 
a certain proportion, for example, a 
flfth part, r.siiders it greenish. From 
this eircniaglanee,as well as from that 
of a considerable pniporthm of theae 
metals s e p dr vtlng from each other by 
fnsion. Hi’ consequence of their dlf- 
feieiit s'lweillc gr.avitics, when their 
proportinas do not greatly differ, it 
should seem, that their union is liule 
mOrs than a mere mixture without 
rorolilnation: for, as gold leaf trans¬ 
mits the green rays of light, It will 
dHf 


easily follow, that Mttleltn of st)rer, 
enveloped'In partiefes of gold, will re¬ 
flect a green instead of a white HgM. 
A strong heat is necessary ta combine 
platlna with goM: it greatly alters 
the colotir of the gold. If its Weight 
exceed the forty-sewiith part of the 
mass. Mercury is strongly disposed 
to unite with gold, in all proportion* 
with which It forms an amugam: tble^ 
like other amalgams. Is softer the 
larger the proportion of merrury. It 
loflens and tiqnefles by heat, and 
crystallises by cooling, load unites 
with gold, and eonsiderably impairs 
its ductility, ime-tbnrth of a grain to 
an ounce rendering It romplefrly brit¬ 
tle. Opper renders gold less ductile, 
harder, more fusible, and of a deeper 
colour. This It the usual addition la 
eobi, and other articles ased In so¬ 
ciety. Tin renders it brittle In pro- 
portiott to Its quentity; but It Is a 
common error of ehemteat writers to 
say, that the slightest addition is enlB- 
elent for this purpose. When alloyed 
with tin, however. It will not Iicar a 
red beat. MTltli iron h forms a grey 
mixture, which obeys the magnet. 
This metal it very hard, and Is said to 
lie much superior to steel for the fa¬ 
brication of catling Instruments. Bis¬ 
muth renders gold white and brittle : 
a* do likewise nickel, manganese, 
arsenic, and antimony. Zinc produce* 
the same effect ; and, when equal in 
weight to the gold, a metal of a Hn# 
grain is produced, orhich Is said to lie 
well adapted In form the mirror* of 
reflecting telescopes, on acmnnt of the 
fine polish K is snsceptibir of, and Its 
not licltig siiblect to tarnish. The 
alloys of gold with mnlyMena arc not 
known. It rnnid not lie mixed with 
iiiiigsten, on areonnl of the Infnsihllity 
of this last substance. Mr. Hatchet 
gives the following order of dlflbrent 
metals, arranged as they diminish ths 
diietIUty of gold t bismuth, lead, anti¬ 
mony, arsenic, line, cobalt, manga¬ 
nese, nickel, tin. iron, piatina, copper, 
silver. The first three were nesrfy 
equal in effect; and the piatina was 
not quite pure. For the purposes of 
coin. Ml. Hstrhrtt considers an alloy 
of ei|nal parts of silver and cooper as 
to be preferred, and eoppsr alone as 
prsferafile t«> silver alone. The gold 
coin* of Oreat Britain consist of eleven 
part* gold and one copper. 

UOKQ. An Indian or Chinese gong 
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i« in»de of OB klloy of twonty part* 
tin and MTenty-plsfat coppw, which li. 
hrittte and manewlc when it i* tent* 
prred, and can arcordiogly be wrouiht 
eaeily; but it becninea bard, rlatlir, 
and nrittie, when it la allowed to cool 
tii the open air. It la made la the ftrat 
of tooae ftatea, and ia aflrrwardt ren¬ 
dered elaatie and hard. If atmek with 
a hard body B would break ; bnt if 
atroek with a piece of leatbrr. the 
tonad la at flrat very amall, but by vi¬ 
bration it ia eonununicated tu tlio real 
of tbe maia, and bccoinea a very load 
and terrible aolte. 

OOROONlA NO0IMS, ia a roral 
ceionred red by tome unknown aub- 
atance. Ita interior conalata of gela- 
tine and carbonate of lime. 

nOUlARH’S XXTRACT.Ia a aa- 
turated aolution of anhaeetate of lead. 

OOUTY CONCRETIONS, have 
been found to eonalat of nric add com¬ 
bined with ammonia. They are catled 
cbaik-atonea. — (See l^rfaury Cat- 
cu/ua.) 

GRAIN aad Seeds are oompoaed 
ehirfly of atareh nr eoanlated moci- 
Imc. generally combined with gluten, 
nit, or alimnunouB matter; in com 
vrHh gluten, in peas and beans with 
albuimnous matter, aad in rapeaeed, 
hcmpteed, iinaeed, and tbe kernels of 
ntoat nut^ with oils. Sir H. T>avy 
round in too parts of wheat sown in 
autumn. 

Of starch - -77 

Of gluten • - lb 

In 10(1 iNirts of wheat sown in apriug. 
Of alarch - - 70 

Of gluten - - 24 

lo im parts nf Barbary wheat. 

Of starch • - 74 

Of gluten - -23 

In ion parts Ilf Sicilian wheat, 

Of starch - - 7.4 

or gluten • - 21 

Sir H. I>avy examined different ape- 
cimena of North American wheat, ail 
of them have contained rather more 
gluten than the Itritiah. In general 
the wheat of warm climates almiinda 
more in gluten and in insoluble parts ; 
and it la of greater apecllle gravltv, 
harder, and more difHcult to grind. 
The wheat of the south of Europe, in, 
consequence of tbe larger quantity of, 
glpten it eontatna, ia p^Uarly btted 


for making macaroni, and other pre- 
paratiom of floor in orbieh a fnoti- 
nous quality is comideted as anexeet- 
leoee. In some experiments made on 
barley. Sir H. Pavy obtained flrom IM 
parts of full aad fair Norfolk barley. 
Of atarrii • - 70 

Of gluten > - A 

Of hush - - 8 

The remaining 7 parts •aeeharine 
matter 

Binhnff has pubiiahed a minute 
anaivsis of barley meal. He found in 
MdU'paita 

Of volatile matter - 360 

Of albumen - - 44 

Of aacebaaine matter - Mt 
Of mucilage - • 17S 

Of pboaphateef lirae.wBb 
some albumen - 0 

Of gluten - • 13S 

Of husk, wfth some glu¬ 
ten and starch - fflO 

Of atayrh not quite free 
from gluten - S58fl 
Of loss • - 78 

Rye. afforded to Binhoff, in 8 840 
parte, 2520 meal. 930 husk, and 390 
moisture; and the same quantity of 
meal analysed gave. 

Of atareh - - XH5 

or athumrn • • 120 

or mucilage • • 426 

Of saerbarine matter • 126 
Of gluten not dried - 364 
Kemaifidrr busk and loss. 

Sir H. Jlnvy obtained from tOM 
parts of rye, grown in Suffolk.fil parts 
at starch, and 5 part' of gluten. luA 
arts of oats, from Sussex, afforded 
im .49 parte of starch, 6 of gluten, 
and 2 nf saccharine matter. It'OV 
parte of peas, grown in Norfedk, af¬ 
forded him 501 pails of starcli. 22 parts 
of saccharine matter, 35 parts of albu- 
minoiia matter, and 16 parts of extract, 
whirb became insntuble during eva¬ 
poration of the Mveharine fluid. From 
3640 parte of marsh beanaff'ietayit5oJ 
Binhnff nbtained, 

or March - - 1319 

Of albumen - - 31 

or other matters whiolt may be 
conceived niAritive ; aueb as 
gummy, starchy, flbrous mat¬ 
ter analogous to auimal mat¬ 
ter, - - 190« 


HI 



CaSMIsrUT. 

QmantHle* tfSahihle or ^utrMw MMtri s^onM tf 
OiM TkMumnd Part* tftNftrtiti PegHtAH Sub*U»Su. 

ACCaSDIKO TO •(» ■. OATT. 


Vegetables.' 


Whole 

quantity Muei* 
»f solu- lage or 
Mr or Starch, 
niitritire 
IE otter. 


iHMdleeex trhent 
S pring wheat 
Mtldcieerf wheat 
iiliehled wheal 
TliiA-sklimeil SieiUan wheat 
Tliin'!>kiniiFii Kieliiaii wheat 
Wheat Ironi ridand 
North Ameiicaii wheat 
Norfolk barley 
Oats from Seotinnd 
It ye from Yorkshire 
Common bean 
llry Jjeas 

Sntaloes <1 

Tdni-eed rake 
Red beet 
White lieet 


lUiiw'ir 


CaiTot* 

Common turnips 
Swedish turnips 
Cal>hage 

flroad-ieaved rlorer 
Lone-rooted elover 
White e.ioTcr 
Sainfoin 
Lueeroe 

.tteadnw foK-tail irrass 
Perennial rye sr.rss 
Pertijf niead<, w grass 
Renehi-h meadow (Trass 
Crested dog's-tail gra-s 
Spiked ft seue grass 
Sweet-scented soil gra'S 
Kweet-sceoted vcrual grass 
Florin 

Fiorin rut in winter 


All these siihstances were siihmiPedi 
to ex|ieriment green, and in their ra-' 
turat stater. It is pmhahle that the 
exe.dl"nee of tlie diflirrent articles as 
food srill he found to be in a great! 
measure proportional In the quantities 
of soluble or nutritive matters tliey 
afford : but still these quantities can¬ 
not M regarded aa t^tuluMy denoting 



065 

»40 

310 

6:>o 

i'.'iO 

OCl 

950 

955 

930 

-n 

792 
570 
574 ] 

from *0O| 
to 300 
751 
149 
130 
99 
99 
42 
04 

73 

-‘W 

3.0 

32 
39 
Zt 

33 


their ralue. Alhiiminous or glutin 
matters hart the e.bara«ten of animal 
solistaoees ; sugar Is more nourishing, 
and extrartive natter less nourishing, 
than any lAber prineiplrs eomgosad sKf 
sartioa.bydrofen, and oxygon. Certata 
rombiaations likewise ot these sub¬ 
stances may be more nutritive than 
others. The Derbyshire miners in wia- 
342 
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Her ft*fn Mt-MdcM to wlieoton lirosd; 
<lndln(( thnt tllt<i Ichiii of noiirlulimont 
•iiftblo* thorn to (npport their i4ren|(tb 
ami perforin their Ubnur better. In 
•nmtner ther esy OM-r«ke beats them, 
•Bd they then eonsiinie the finest 
wheaten bread they can pmenre. 
Keen the ekln of tli* kernel of oat* 
probaby haa a nouriebiny power, and la 
rendered partly soluble In the stomach 
with the starch and (tinicn. In most 
eountrios of Bnrope, except Britain, 
and In Arsibla, horses are fed with 
harler mixed with ehoppcd straw j ami 
the flopped straw seems to art the 
sane part as (be husk ut the oat. In 
the milt 14lbs. of yood wheat rield on 
an areraire ISIbs. of flour; liie same 
fluantlty of barley !?Ibs., and of nnts 
only Sibs. IM tlie south of Burope, 
bard or thtn-skinned wlieat Is In 
higher estlinatlim than soft or tbiek. 
skinned wheat; the reason of Whicli 
Is obvious, from the taree ()nanUty of 
pluten and niilril re matter It imn- 
tains. An analysis wa« made of 
only one spceimen of tbin^iaaoil 
wheat, so that othej speriineiM may 
possibly eonlain more nutritive mat¬ 
ter than that in the table: the Bar¬ 
bary and Bicliian wheats, liefone re¬ 
ferred to, were Ihlek-sklnnetl whoata. 
In Bnyland the dtlHentty of rrindinit 
thln-skiiined wheat I* an nlijeetVm j 
hnt tills dilKenUy i« easily overcome 
by moisteninir the ewm. 

flRAINKR, is a lixiviura need In 
tanniiiir l<> f 'tvf flexibiUtv to the ekin*. 
It is obtained liy iiifutinp piflenns' 
dunir in water. 

<jR.\MMAnTB. SerTrrmalUe. 

GRANATITB. Kee G'renati's. 

GR.tNITB is cimsidereil a* the 
foundation rock on which slate roeks 
and all secondary rocks are laid, 
From Its (treat r-laltve dr>.th, (yranite 
Is not fre<|uently met with, except 
in siluatiims where It appears to 
bare h<>en furred thrmixh the more 
stiperfieial eoveriiijt of the (rlobe. 
Granite is a h*rd ro ‘k. whose ennsti- 
tnenl parts are the three snlxnanees, 
qoa*-t«, feispur, and mica, wliieh are 
more or less perfeeily erystallited, and 
olnsely onitM toyelher. The three 
uinerala of whioh (iranitr I* composed 
vary much in tliclr proportions in dif. 
feront firanitio mcM; and often in 
epecimeiis from the same reek, Tho 
CTyttals are lame, or saiaU, or 
ibMrmlsed, 1 b bbo part, aad iu lootbor, 


part quart* or felspar flreatly predOe 
niinate. Borne (tranitc* are eompoeed 
of small fralns, and hare larye crys* 
tals of felspar interspersed ; those are 
denominated porphyritic (franites.— 
Bpeeinwns of Cnmi«li and Brotch 
(rranites are not diflicalt to procure in 
ixndon, as they are eommonly usH 
for pavln(f-*li>m‘s. In the funner, the 
felspar is white, in some specimens it 
Is soft and earthy: tlie nii-'a appears 
HIce ylisteninjr scales which have a 
tarnished sfini-metnllic lustre. The 
qnarti has a rltrcutis appearance, and 
is of a liplit crey eobnir. Iu Hcotch 
irranRe the felspar has more eom- 
monly a reddish brown rohiilr. Tlie 
mica is not unfrequently black and 
splendent: this distinguishes It at first 
siyht from liomWendc, whirh Is some¬ 
times intermixed with this yraoite. 
Very smali-irniined yranites can 
eem^ely lie diatlnmilshed froin sand¬ 
stone. In (teneral, frispar may be 
eoBsidereil as forminx tlie most aWn- 
dant |mrt ol eranile : it is swmtrtimes 
in a deromposiny slate, owinfl to tfie 
potash wliieh frequently forms a ton- 
rtttnent part of ttiis mineral. It is not 
impmhable, however, that what is con¬ 
sidered as decomposinp yi anite, may, 
in aome tnslanees, be the oriyinat state 
of the twk. Granite is not stratified, 
but is sometimes separ.-ited Into tabular 
masses, which have been mistaken for 
strata. 11 is more freqiieiilly divided 
into lann* masses or bh>ek*, whieb 
have a tendency to assume a rhom- 
boldal form. Granit* also exiets in 
round masses, whieli are composed of 
eoncenlrie spherical layers, separated 
by yranite of a le«* compact kind, and 
liteloshiy a harder rentral nuriens. 
The-e ylobnlar masses arc three or 
four yards or more in diameter, and 
are sniurlimes fou'id detached, and 
sometimes imbedded in eranite of a 
softer kind: probably the detached 
tfhibcs of yranite were also once im- 
liedded in a similar rock, whieb hna 
been dceomposed ami wont away. 
This ylobnlar stnieliire is not peculiar 
to yranite. iVheii (tranite.rises hiyh 
above tl»e snrfhee, it forms lofty peak* 
and myfred piles, which at a distance 
resemble immense mins. ArconUii(t 
to the German yeoloyists, yranite is 
the lowest of rock formartons; but 
from the observations of D'Autiissoa 
in Anverfme, and of HnmlMIdt in 
StHtth AmerlcB, and iteai yariow ataB 
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euraatunoex w« h«T« reuRnti to infrr 
tbkt the •oiirce of eoUenic tires is fer 
below itrsnite. The highest {Htint Ht 
wbicb grenitc has been eceii is the 
summit of Mont Blanc, in Siritser* 
land, the loftiest uiuuntaiii in iCun^iie, 
rising 121,689 feet shore tbs level of 
the sea, or nearly bve times higher 
tlisn any inontitaiu iu Kugland or 
Wales. It was first nscriided by J>r. 
Picard in 1786, and alterwards by 
Saussurp, who has published a very 
interesting account of his ascenL 
Gneiss, micaceous schist, and other 
slate rocks rest U|>on its sides : and 
on the lower declivities of the moun¬ 
tain arc vast mosses of lime-slnne. 
Many of the luountains in the exten* 
sive range of the Andes in South 
America rise much higher than Mont 
lUanc. hut granite lias not been found 
there in a greater elevation than 
1I,S0U feet, an elevation exceeded by 
many of lire granite mountaiiui in 
Europe: but tlie range of the Andes 
Is the seat of active volrauie fires, 
which appear to have covered the 
primary mountains with an inimemie 
mass ot matter ejected by ancient and i 
recent eruptions. In Mexico and New 
Spain also the granite appears to be 
nearly covered by basalt, porphyry, 
and lava, ejected from the nuaeroas 
volcanos which now exist, or have 
existed in those countries. To this 
aecumalation of volcanic m»Ker the 
mountains in South Aiuerira owe tlieir 
superior elevation. Chimborasso and 
Cayambo are the highest mountains 
in the world ; the former rises 31A4(t 
feet, but their sominits are vast cones 
composed of voletuiie productions eo- 
vered with anow. CbimiHirasso is 
one mile and one hundred and 
sixty yards higher than Mont Itlauc. 
The general anangemeut of the 
Andes consists, according to Horn* 
Iwlih, of granite, gneiss, mica, mhI 
clay-state, as in the Alps; but on 
these are freriucntly laid porphyry and 
basalt, '• arranged in the form of re¬ 
gular and iiniueuso columns, which 
strike the eye of the traveller like ilie 
ruins of enormous castles lifted Into 
the sky.*' Jn the eastern parts of tlie 
Unified States, aad In Canada, granite 
is seen near the surface uneovered by 
other rucks, and does not riss to any 
grsiU level. The eonstant oreurreuce 
of glaalle at a lower level in America 
than ip EuM|ie, is p maarkaWe geo»i 


logical fact. In Kurope the principal 
mountain ranges arc granite; as in 
Scandinavia, the Alps, the Pyrennees, 
and the Carpathian mountidns. In 
Asia, granite fomwaconsMcTablepart 
ol the Urallan and Altaic range ef 
mountains, and it appears to eompose 
the principal mountains that havh 
been examined in Africa. Granite 
contains few beds of other kinds of 
rock, nor Is H so rich in metallic ores 
as gnehs and micaceous scbhl. Veins 
of tin most conimoniy oeeur In this 
rock, and tin-stone is in some situa¬ 
tions disseminated throu^ It. Crys¬ 
tals of srliorl, topas, and garnet are 
•ometimes found hi nwnlte, and an¬ 
other mineral before described by the 
nsBie of hornblende is also eeminon 
■n some hinds sf granKe. as la that 
whlob foram the samartit of Mont 
lllane. Gneiss and granite are some¬ 
times mtsteken for each ot^r by the 
sttperfieial: but they may he disMn- 
guMied by gneiss being of a slaty 
structure. Gneiss Is sometimes curved, 
and a enrioiis specimen is exhibitrd iU 
the plate. 

GRANUldCnOK, the method of 
dividing metallic aubstances into 
grains or small (lartielas, hi order to 
faeilitale their combination with other 
substances, and lemrlhnet fsr the pur¬ 
pose of readily subdividing tiiem by 
weight. Tills is done eitlier by pour¬ 
ing the melted metal IsXn water, or by 
agitaling it in a box until the moment 
of mngetation, at which instant it be- 
cotnea converted Into a powder. Va¬ 
rious eontrivuiees are used to prevent 
danger, and Insure sureess, in the se¬ 
veral manufaetories that reijaire gra¬ 
nulation. (\ipper is granulated fi>r 
making brass, by pnnring it through a 
perlorateii ladle into a covered vessel 
of water with a moveable false liottom. 
A compound metal, consiHing Chiefly 
of lead, is poured into water thnnign 
a perforsted vessel of Mtolber hind, 
fiir making small-shot, in which the 
height above tlie surf see of the fluid 
reipiire* particular adjustment. In a 
new niaiiufaetory of this kind, the 
height is upwards of 100 feet. 

GHAPHITK, (plumbago). There 
are two speeies, the scaly and the com¬ 
pact.—fSee ff/«efr-/cod.) 

GHAVITV. (Hpeciflc).~<see 5pe- 
e(/fr Gnteffp.) 

GREEK FIRE. Tbia waa an Ib- 
voMion of the middle gfcs, wliicli Cq;. 



many yean asaa Wyt a aecict by tha 
rmwt o( CaBtUnUBoiita, and eaabled 
UiaGraeksi lor a timci to resM tb« 
anm of the Mabofarlans. It waa nB> 
ptoyod in battle* by land and aea, and 
on one oeeadnn, wan the nwan* of de> 
•UoyiD|( a lirrt employed in the eiefo 
of toBitantinoylr. It cantinord to 
Imrn under water. The onnpaetemn 
U now nukjiown, sad has cessM to be 
an otiriert of liiterett from the ineen- 
tioii of tbe more formidablr Are of 
f uopowder. it i* thought that it wa» 
made of ae|ibaltiuii( nitre, and luU 
pbiir. 

UltEK.V earth, it tbe mineral 
wliirh furtiititet tbe mountain green 
of tbe ajrtiitt in water eobmr*. The 
colour i« durable, though let* bright 
than that «>litainr4 from copper. The 
green earth of Verona, on analysis, 
wat loiiiol to contain AS silica, ti 
oxide of iron, S magnesia. 10 potass, 
and d water, it is hiaad in maeaes. 
soft, and rather greasy. 

(>llXli>iHTUNS, a rock of the trap 
formation, euiisisting of hornblende 
and icIsMr, botli in the state of grains 
and small crystals. 

UKKVWaCKS, a coarse kind of 
slate, which has bMn so name<l by the 
iierniau*. It is tlin* described by l>r. 
Thoitison;—“ Ofirywarke is coinynsed 
ol grains of sand, whielt aia of various 
sisi's. and soinctiiucs even approach in 
magnitude to rolled masses. These 
are roKuerted together by a basis of 
elay-slale (Gammon slatey, and lienee 
lliit riK-k derives iu grey colour and 
solidity. These fiagnumts are some. 
times quarts, sometiinea a kind of in. 
dinatcd ciav-slatr, and soinetimea 
giiily slate. The tealure of greywacke 
hecouies gradually Aner ami Aner 
grained, till at last it can no longer be 
perceiveil. and a slaty strueturc sue* 
reeds. It then passes into greywarke 
slate. Cirrywaeke slate is iiotliiiig 
else than a v aricty of clay-slate ; but 
It may hr distinguished fiom priini. 
live state by different clreumstaiiees. 
its rolour is usually ash or smoke, 
grey, teldutn showing that greenUli 
or light yellowislk grey colour which 
is so cuinnHin iu primitive slate. It 
does not show tlir lilvery uninterrupt. 
ed lustre of primitive slate, but is 
rather gllmineriiig from interspersed 
scale* of mica, it cuntaius no beds m 
quart*, but very ntten vein* of that 
iplneraL It contain* no crystals of 


felspar, sehorl, tourmaline, farm*, or 
hornblende; nor bed* of granite, 
chlorite, slate, talc, or magnetm imn- 
gtone; it contains petrifaction*. Tbe 
greywaeke rocks are atratlAed: when 
not covered by any other formatkm, 
they form ronnd baeked hilh. aBaaliy 
Insulated at top, and intersected by 
deep values. It contains iinmeiisa beds 
of transition lime-alone, trap, and Aint* 
slate. It is rich In ores, both in beds 
and veins, and the veins are often of 
an uncommonly large sixe." 

GL'ANO, a substance found on 
many of the small islands in the South 
Sea, which are tbe resort of numerous 
Aoek* of birds, particularly of the 
ardea and phasnieopteros genus. It is 
dog from beds ARy or sixty feet thick, 
and used a* a valuable BuvRure in 
Pern, chiefly for Indian com. it is of 
a dirty yellow cehinr, nearly Insipid to 
tbe taste, but has a powesful smelt, 
paftsking of caMor sttd valerian. Ac* 
carding to tbe analysis of Foureroy 
and Vauqneliia about one-fourtb of U 
is uric acid partly saturated with am- 
monia and time. It contains likewise 
oxnlio acM. partly saturated with am. 
monia and potaim; phospimric arid 
rombined with the same liases and 
frith lime; small qiiantRie* of sol. 
phBle and uinriate of potash, and am. 
monia; a small potthui of fat matter; 
and sand, partly quartzose, partly fer. 
rnginons. 

Ut'LAClIM, is a gnm resin, ex- 
traded from a West Indian tree eaitrd 
the guiacum ofltrlnale. A small part 
ia soluble in water, the rest in alcohol. 
It is used in medicine («r syphilis, and 
other loinplaint* ; eliiefly in rbeuma* 
tism, dissolved in ammonia. 

tiUM. 'File prineipal gnms are, 
I. Tim enmmon gums, obtained from 
tiie |duni, the peach, the rhexr\.|rer, 
&e.—2. Uun- Aralde, which flows na* 
turally from tbe acacia Iu Bgypfi Ara. 
bia, and rlsenhere, 'Phis (arms a 
cirnr transparent mucilage with water. 
—3. Gum Menera, or Senegal. It doea 
not greatly differ from gum Arabic : 
the ^fccs aro larger ana clearer, and 
it seem* tn communicate a higher do* 
tree of the adhesive quality of water. 
It is much used by raltco-pflnter* and 
otimrs. The Arst tort m gum* are 
frequently n>hl by this nnnie, but may 
be known by their darker eol»«r.~ 
C Gum Adragant, or TragMsahth. I| 
it obtained from • small plant of tha 
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same liana fmvfnfr In Ryria, amt timin' pmntiliiir )* in (tamral raqaiteA 
nihar aaylarii part*. It roim-R to ns to oomnlete the niixluin t amt wtini 
in antall whita eontnrtnt piraat n*- thia i» nona. the aonpowiler it in fact 
samblini' wormi. ' It in noiiallv drarar mada, amt onljr requnw* to be tiliad to 
than othar ptim*. and form* a thiekar rewtav H lit for u»e. The cranulathm 
Jell; vriUi water. Mr, Wiltix ha'i fiMind nl gtiaruwdar 1> parforuiad by placiiiw 
that lha root uf tlia enniinon blup>l>all. the may*, while in the form of a etiff 
byaainthux non »ar>|itiii<, drinl amt |>aiit«, in a wire eirve, covering it with 
tiQivdarad, affords a nuirilaga. po«Ka.«s. a Imant, and agitnliug the whole ; by 
tng all ttie qualities of tliat I'rom gnni this nieane it it cat into tiaail graine 
Arabic. I.nr<l Dundonald ha* ax- or parts, wblob, when of a tattnialto 
traateit a nuicilinge alto front liehan*. drytiam, luay be rendered smooth or 
titinit treated with nitric acid afford elossy liy rolling them in a cylindricai 
the acid of sugar. »a»»al or rash. Gunpowder in this 

Gt.'.M (Klastir).—fSaa foowfegeor). form takes lire more speedily than if 
GL'.M RESIN. The principal irmn it tw afterwards redneedtn pnarder, as 
resins are frankineense, seammony, may be easily aerountod for from the 
asafieti'la, aloes, gum amnioniae, and rirruuistanri! that the inflammation is 
gainlmre, more speedily propagated through tba 

Grxpf)\VI>BU. This wall known intawtteas el the grains, liuttfaepro- 
piiw ier is eompo-ad of 7^ parts, by eess of grannlalioa docs itself, in all 
weiglit, i>f nitre, t« of charenal, and it probability, sreakeii the gunpoa'der, in 
of tiiljihur, iiitiinately l>lende<l toga- the same manner as it is weakened 
ther hj long ppiiodiog in wtoMlrn mor- by snffering H to bm-onie damp ; for, 
tars, witli a small <nmiitlty of water. >« lids last case, the nitre, which is the 
Tliis proportion of tiie materials is the only soiuhle ingredient, suffers a par- 
must effectual. Rut the s-ariations of I tial aolutiun in the water, and a sepa- 
strength in different samples of gun- ration in erystals of greater or less 
powiier are generally oeensioned by I mamitude ; and aecor^ugly the sur> 
the more or less intimate diyision and I faces of contact are rendered less nu- 
inixture of tlie parts. The reason of; raerous. itortlioUet found that Che 
this may he easily deduced from the! elastic |•rnduet, afforded by tlie detona- 
con.-ideratlnn, that nitre does not de-1 tion of gunpowder, eoosisted of two 
tunate until in eontart with mflam -1 part* nitrogen gas. and one earboaie 
mahie matter ; whence the whole de-' acid gas. Tlie sudden cslrleation and 
tonation will lie more speedy, the more I expansion of tiiese airs are the eausn 
numerous the surfaces of contact. Tiie of the effects of gunpowder, 
same cause demands, that the ingre- UYi'HU.M. This genus eontaios 
dirnts should be rery pure, because two species, the prismatic, and tho 
toe mixture of foreign matter not only i axifranglble. 

aliulnisiies tlie quantity of effeetire in- i I.— IVlniiliye gypsum, or anhydrite, 
gredients which it represents, 'ml like-1 MuriaciL Uf this tliere are hve sub- 
Wise prevents the roiitaets hy its in. j species, 

tcrposltion. The nitre of the tliirdi i. Hparry anhydrite.—{See C«de- 
holliiig is usally chosen for making: Sjmr.i 

gunpowder, and the ehareoa] ofliglitj S, Scaly anhydrite. Its eunstituenli 
woods is preferred to that of those an-, lime tl'/i*, sulphuric acid'i.'i. iiittr, 
wliieh are heavier, most prohahly Im‘-| of sisla I'A. 

cause this last, helng harder, is less i K. Kibrnus anhydrite. Colours, red, 

pulveralile. The requisite imunding; blue, and grey. 

of the inotcrlais is performed in tliej d. Coovoiuie*l anhydrite. Us eon- 

large way I'V a mill, in which wooden j stiluenl* are, 42 lime, bd'i sulphurle 

mortars are disposed In rows, and lui arid, if'ih muriate of soda. 

each of wliieh a pestle Is moved by llic I S. Compart anhydrite. Colour grey, 

uitioruf a water-wheel; It is nmes-I sometimes with spotted delineations. 

sarv to moisten the mixture from time! Hardness and constituents as in tlie 

to t'iiue with water, which serves to | preceding, Kp. gr. 2‘9iS 

priWent its being dissipated In the pul- It.—Axifranglble gypsum. Thlispe. 

vemlent form, and KIcewlM obviates cies centaint six sub-speries. 

the danger of explosion Uom the heal I. Hparry gypsum, or selenite. Lo« 

occasiohed by the blows. Twelve lours grey, white, und ycUow, with 

ua 


fIJk 1<-*U jEM 

oeewional bMmeenar. It* conatitu- oeetuianaUT 4<«eo*«T8d ta iiHiBary 
<*nt« ara, 33-9 lima. 43'9 tnipharle acM, and tranaittun mouDluina : it 
Zt water, and S'l iiacholi. mure iteraliarly to wnmdarjr atrattfiM 
2. Futlatml grannlar fO'|>*<»nti. Cn. rocks, but may be fnrined in ail aitiia* 
lonni, whtte, irrey, and red; Mttne. tiiins where tune and sulphuric add 
time* in ajintted nr atriiuyl delitiea- exiet near to eflrli other. Tlum|th 
tiinia. It* rniiKlituente arc, 38 time, irypsum rarely containa ahdla, hanea 
■‘to Kulpliurir arlil, and 33 water, ar* are sumetiiaea found in U: hence it 
rnrdiiifr tu Kirwau. The foliated and haa been auppoacd, that auloburie acid 
cninpart cypauin, when pure and ca- daatroyed tiM traeea of orfanixatimi 
{•able of rereivinir a poliah, are termed in the former, which conaM of lime 
alabaster by artiata, who tnshinn tliein and earbunic arid, but acted withies* 
Into statues and vase*. I'lie euaraer furee on bAur*. wbieh eniitain phm- 
kinda are need in u(.'rieulture, and arc pbnric acid. The beda of tcypaum at 
converted by euIcIriHlion inbi atuecti. Cbellaaton. in the louth o> Dwhyobire, 
.‘1. fomjiaet cypaiim. Ita conatilv* are akuateal near the caie of Trent, in 
enl* are, 'm lime, 43 sulphuric acid, 13 hills of low elvration, srhich may in! 
water. eoiniidered aa binning the nortnorn 

4. Fibrous gypsum. Foiours, white, boundary of the vaie. TUe gypsum 
grey, and red. Molt, se«-tUe. and easily beds on tlic other aide of tlie vde are 
fiaiigililp. It* constituents aife, 33 in hills, which form the soutliera 
lime, 44*13 sulphuric oeid. 81 water. boundary near the junction of the 
ii. Scaly fnlinled gypsum. Colour, rivers Soar and Trent. The gypsum 
v-bile. It orriira along with Mdeuitc, is euverod by marie and gravel eoo- 
at .Montmartre, near Faria. iaining numerous organic impressions, 

li. Uarthy gypsum. Colour, yellow- among wbieh I collected bclemnltM, 
i*h white, t'ooipoaed ol' fine scaly or graphites, joints of the peisMcrintta, 
du«ty particles. utid bivalve shells, wliieh appear eom- 

itv|mnm h.TS pmliahly bees farmed pressed, and one specimen of a mi- 
by tin* dceoni|-osttiaii of iron pyriteo, mciile. Tlu priucipal beds are of con- 
w-liich supplied the sulpliuric that aideralile thickness ; the stone is coon- 
uiterwsrds united with the suhjaeeBt p*et, and where It is not discoloured 
lime. As a eonlirmation oftfais, Hmav by an .IntermixUire of red marie, or 
lie observed, that the marie and sau^ by stripes of greenish marie, it is 
over gypsum, in nuuiy parts -of Eng- while and transluceut. Thin strMu 
laud, contain a large quantity of of beautiful white fibrous gypsum 
oxnleof iron. Gypsum I* distingaisbed oeetir in marie, at Clifton, on tiie 
from lime by it* softness : it does not* south side of the ’Frent near NotUng- 
cflrervpsce with any arid, lieing already i ham. Tlie geological situatioa of the 
saturated with the sulphuric. In aonie I Iterbysliire gypsum may be retwescut- 
instaoees native sulphur is found in-led ns situated In the up(ier seeoudnry 
tennixed with gypsum: in tliese eases,:strata, separated from tlie mountain 
prolialily, the sulpliuric acid has been I lime by intervening coal distrleta on 
dpeompo*ed by the presence oi anim.*il <410 side, and from the stratilied mag- 
iir vegetable inattei during tlie deroin-inesian Imie by saad-sluno ontbeotfagr 
position of pyrites. Gypsum has been Uide. 

H. 

IIAUl. rrom iiiimeriiii* ex|>eri- lime in rery small <)UMititT. 3. Sltex, 
ments, M.Vnuiiiii'lin inter*, that lilaok in a cniispienous (|natilily. 9. Lastly, 
hair is lormeil of nine diirerent siili- a considerable quantity of sulphur.— 
stances, iiainelyt I. .\n aiiiinal mat- The same expertm-nts shew, that red 
ti'i*. wliirti loiMltiites the grenler part, hair differ* Irma hlaek only ill con- 
3. A white eihieivte oil in small quaii- taining a red oil Instead of a Maektsh 
tity. 3. Anotiier oil of a greyish green oil; and that white hair differs 
green colour, more aLiindarit than the train both these only in the oil being 
former. 4. Iron, tlie stale of which in nearly colourless, and in containing 
the hair is iiiieertaiii. A liur par- phosphate of magnesia, wrhirii is not 
tieles of oxi le of manganese, d. luund in them. 
riiusphaCc of lime. 7. Carbonate of U.EMATtT£S,WiMe trflnm. 

stir 
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llARMOTOJtfE,the lame at 'Cron* 


HARTSHORN (Spirit at). I^i^uid 
a aMn a n ia. wUoli At aftaa auule troai 
tha korat oi anhnalt. it oomuunty to 

if' 

HAWNB> a mineral, eonriitlng «f 
SO lUtea, IS alumina, IS'S Ibua, IS ml- 
fhurla acid, 11 potaali. 1 iron, aad 17*S 
lattk. ftiafaBndimlMiddedintiieruolu 
of Altwao ml Fratcatf. 

HRAVV SPAR. Tbit apar'it di> 
Tided by Prormer Jainer'ua into tour 
tpcciat: the two find be denoadoatea 
rlHuaboida] baryte, or witberite, and 
pritmatie baryte | the rfaunbuldal 
beiaff urbonate of barytea, and the 
ptitanatie tniphato of barytot, with 
tone ad^ional aubttancr* ; the other 
two tpeeiet are called dipriematic 
baryte, or ■tTouttanlte, and aaifraii- 
Hble baryte, or celetUne : the one 
Miof the carbonate, the other tlie 
tulphato of ttrontUet. Tbit mineral 
ia remarkable tor lu tpecific itravlty. 
the barytot belnf from 4-1 to 4-0, and 
the ttreotUca from 37 to 3-0. 

HEAT, By thit word U utnally 
uadentofid, in eonuuon language, the 
tentation toit from bodiet ol a high 
tomroratare; but in cbemittry it it 
emiMoyed to captett the cohm of that 
tanaaUoa. To avoid ambiguiry, tor 
the latter meaning the word caiorie it 
employed,—See Cotortc. 

UlCUOTHUPH, a tpeeiet of rhom- 
boidal 4 ua(t<, contitting of tUiea H4, 
aiumiaa 7*3, and iron &. 

HBUOTKUI'IUM, Tunn-ole, a 
pla ut which yiridt a taiuabir blue cu* 
lour, much ttned botli by the dyer and 
tlie exrorimental- rbemitt, called ar> 
cbii or litmut. —See Arthit. 

UBUiBUuUB, a powerful vege¬ 
table, formerly much u»ed in loedleine, 
but now little employed, on mxount ol 
iU pobHinonv (jaalHiet: tbere are two 
kind*, the white hellebore and the 
black hellebore. 

UBHATIN, the colouritig matter of 
the hematoayloa e a mp etb lanum, or 
logwood, nmrh uted A^dyeing. 

HBPAR StrLPHUttlS. or Idvcr ol 
Sulphur, atiame givea irom the brown 
cokwr toeunibinatiuot of tulphur with 
atkaUee and eartkt. 

HBPA1*IC AIH, tuipburotted by- 
droghn gae. 

UKPAVITB, ia a variety of tameitar 
barytet. eoutaming a portion of tui* 
phor, on aaaouut of which when rub¬ 
bed it giret out a foetid tmwNL, 


. HOLMITE, amiaeral. apeetfi* gtla> 
City 3-6, eontitlliig of S7 limtkSI ear* 
bom acM, Si atiUneaa.‘<SiaiHea. 'Se 
oxide of iron, and lu water. ' 

MOM U£ HU'S PKOSPMOKUSt M 
ignitnd muriate of lime. 

UUK B. a tlate uted in ' wbettiug 
edged tooia 

iUlNKV, believed la eonaitt of 
tugar, an acid, and muoUage. 

HONBV-STUNil, Meillle, a inioe- 
ral, from whidh Ibo inetHlk: < acid it 
ohlaturd. It eouvivtt of 4fi uieililie 
acid. Id alumina, and 39 uhder. 

ill NIP'S ol uiiimalv tonvittof tea- 
guiatod albumen. 

HORN, an animal tnbvtance. eon- 
titUng of coagulated albuiuvn wtth a 
little gniatte. 'llio horot of the bock 
are I a nature betn-een boro ami bone. 

IIUHN SlicVKH, a cembhadiou of 
ebloric acid aad tiiver. 

HOUNIliklfXnB. Thfai mineral 
tormt a eonvtitueut part of many 
Tockt, and appeort to oimaert Ihc 
primary with thove of a voleaiiic 
origin. It it of a blaek or dark green 
colour; it it heavier, but len bard 
than (|uarta or- toi'par; it may be 
tcratolied with a knife, and Un ewaur 
of the trrateb it Hght gi-een ; it yicldt 
{a bettor tniell when breathed upon. 

' and laeltt eatiiy into a Hack glote. 
HornMeiide forum ontirc moiwtaint 
or bedt in meunlalat, and la very 
eiusuiooly met tritb hi granular 
I piece*, at an ingredient in compound 
' rock* 1 wboB it beeumee moke nbua- 
dautly and minutely diMemlnated ka 
them, it formt wbat ar« catlad trap 
and baaait-e rnekv, wboee origin baa 
grealty divided the opinion of gem 
logUta. Mornhlende, and the ruck* 
to which it it allied, contaiim at unden 

hlen^.®*’'*'l dhuT *:**'“• 
SUex - 4S 44 7S 49 

Alamine .8 16 li 33 . 

Magnctia - 16 S 

S toato-*) 
Uinw / 
with >4 

J mag- V 

tixyd of inw S3 SO "*3*** IS 

C ® ? 

Soda . — 4-< with p 

(patmuk J 

Manganese 1 

Water fk Iota 16 8 
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HOK' 

There nee three (i>ee{e>; eurorann 
h«niW«Mier tiora M e nde §M*, mmi 
haasitie tMi*ableti<le. ■ 

HOliMWTONK toiMdad into tbiee 
■peeiet:—I. HMnter; ImnwMne I it 
ciqiaMe «t MMft elltea, O'Jh aJuiaina, 
O'M oxide of iron, mul wiO water. 
The fwdeetel of the •IMue ol Gm- 
tavui III. i* furiuni of lUi» ■time.i—• 
9. Cemdwidat hnmelona.—3. Wood- 
etoue, which oeenr* In |d«en In the 
■baoe ertranhe. brauehM, mud reoti. 

HUitSBAAIMSH. Thit root in 
dietitlktioo yield* an aerM oil. 

IIOHinTAb ViAiHll. a peculiar 
morblit cerretlon. 

IIUMITK, a minernt. of a reddhih 
brown coloar, found at Homma, the 
mount adjacent to Mount Venivhi*. 
It waa ••• named in honour of Bir 
Abraham Hume. 

liVACINTH, a epecie* of eireon. 
It contain*, arcordbis to Klaproth, 
Kireon - • /frw 
MIliea • • »'<W 
Uside of inm 0*50 
liO** • • • 4'iiO 


loom 

The edlour* are red, b r ow n, and. 
marevarely, yellow, eroen, and fwoy. 
The darker varicUea hMC their culour 
by boat, and are inadr, by anim*, to 
bare a raoembhinee to Matnond*. 

HYAUTB, a mineral of a yellow 
and greyish white. It eonslet* of tut 
silica, and 6^ water. It I* cut Into 
riae-stone*. 

HVUKAGYUTK, theaaaee as Wa.. 
velllte. 

HVOBATBH. compounds, in de«. 
oHe ppsportioa*, of nietalllc oxide* with 

MVi>aiOOATS8. salts of the by- 
drodir add, with eertaia base*. 

HVUKUOIC arid consist* of iodine 
and hyilrugen ; which, when in a fras- 
cou* dale, unite in equal rolume*, 
wiUnnit cliaiiqc of bullr. It* compos!- 
tion, hr wrl)thl, is O'dt iodine, and 
O-OiiOf hydrogen. An a<iucnu* hydrio- 
die adl it obtained bv pdaHing «ulphu. 
retied hydnuceii ya* through a mixture 
of water and iodine, in a Woolie’s 
bottle; Waite bare been lormed of this 
acid, with pota**, so.la. barytes, lime, 
•trontite*. animoula, magnesia, and 
sine, 

HYOROCHIAIKIC acid is muria. 
tic acid ga*. which is a compound «hio>‘ 
rine and hydrogen. 

34» 


—HYD 

HYIfilOCYAinC ACIDw—SecJiViie* 
sfc <deAf. ■ ■ ' ' ■ 

ilYDROOKN GAS. Hydnw«D, bT 
ilseU’, la alwayo f« thn farm ttP gan. 
tt is the Ughtast anbatsmee iuMtursh 
at present knswa. being id'4 less'daMsd 
than common air, 16 timet less ilnnst 
than axygen, and 14 times let* dense 
thsa asotn. It was Arst diseerered i» 
1776 by Mr. Cavendish. Hydsmsi^ 
gas is a canstituenl of rratar. wUah 
may be formed by explodtag ocygsA 
and bydngen tageiher. Mydngeii gas 
cou be obtataMd only ftoa* water. The 
fidiowing anode wili be found aoare. 
oieut for Ibat purpoaot Into atubniated 
retort put an ounce and a half of iron 
Slings, and pour ovor them the tamo 
quantity of satpharieaetat, diiuted with 
eight ouDcrs of water. Now pine* 
tiie beak of tlw retort diraetly undop 
one of the parforatloua of the pa«iuio»> 
tic tbeif, which is to havo n Jar or- 
botttc Slled with water fairartnd inaea* 
diately over it. The gas will bo oxtv^ 
catod hi the retort, and froin ks levltf 
wili asecod in the jar, buMding and 
displacing the water. In tMa way 
sueeoccive Jan may be SUed. . Whom 
It ie not coirrenient to use tho ywsnmn- 
lietraagb. bydrogen gas may be pva- 
enred, with ameh eroiiemy. asi^ a 
WBsb-hand-basm, aad other aimpio 
apparatus. In this cxperiinsctt, tho 
water, la sombinatioo with the aeid, 
oxidises the iron Slings, aad la 
thereby deprived of hs oxygoa ; Ihr hi 
order that the metal may he dissalsod 
by tlie acid, it must be liral oxidisad. 
aad tor that purpose it rapidiy ab¬ 
stracts the oxygee from the water, fay 
which means the water is deomaposad, 
and tite hydrugca is set free. 

Ujtdrugen Go* mag Sc oStofneW Sg 

tSe IteeampotUiim af dw 

Med-Aet /ran. 

Another method of proenring hvdro- 
gen gas ht. by passiw tho steam or 
vapour of water tbruugh a red-hot iron 
tube, as follow*:—Pas* a gun-barrel. 
(Ww breech of wMeh ha* been cut OKj 
through a fomaee, and apply the beak 
of a retort wbleh is half SUmi vrith 
water lu one end of it. Piaaetbe rsf- 
tort upon a stand, aad apply a imam' 
unitm It. Now aSix to tho other oud 
of the lube or gun-bamri, a bent tnho 
conneetad with a racaivor. The Water 
passing in the state of steam orerthtr 
irnmmml surface of the rtabltOl'baml. 
will he dtoon^bsedg Its OS y g m -tBib' 



CHSMlSTHr. 


MMff wlA til* bm fmiiilnt of 
iroa> whUM ttie faydratTvo •* ut frar. 
Tiie MiBM raault* wtU take plaee when 
an earthen tube euntainlny iron ttlingt 

va^. If the hiiiia* wliioh have heen 
thm oxidMiMl be atterwarde weighed, 
(hey will be found to have Increased 
• U U ' t hird more than tlteir original 
weight. Hy tbi* experiment it i« 
gbvion* that bydrugen coaatitutea one 
fart of water; and if the oxidUed 
fiUnga be aubiiiiltad to great heat, they 
wW give out the otlier eoiwtitaent of 
water, via. the oxygnii, Wbidt they re* 
eeived by tiie decuinixivitiwi above il- 
luatrated. Hence, bv tlda at>iUy*i* 
water ia proved to be a eenipound 
body; and to Itanieh alt doubt of tbe 
really wonderful fact, that tiieae two 
gMM roaleace to form thia ■alubiious 
•ud uulvertaiiy supplied duid, ayntbe- 
aia baa been had reoaurm to ; that ia. 
the two gases have >>een burnt toge* 
tber. o|r rather, tbe hydrogen lias en¬ 
tered into, and ountlnucd in a state of 
active combustion, by a eontinued sup¬ 
ply of nxygeu. and the resuU has Imwii 
the formation of wnter. Ked-hot cfanr- 
ee«t likewise hns the power of deeom- 
fosing water ; and there enn be little 
doubt, tbnt when water, in <iuaatittes 
go smalt as those emitted from a cum- 
•non engine-pipc, niu thrown uptm 
Imrulug houses, tbe beams, &e., wbirb 
gre suiibring a n^dd conversion into 
eliarconi, decompose it as fast as it is 
thrown upon them; thus eetUng im- 
ineuee relumes of hydrogen free.wbicli 
gt ennrsetgke Are as soon as they are 
evolved, and add grra'ly to the com- 
bustfon. 

lu very aeenrate ezperimenia, tbe 
gas must be received in jars, over 
merrary, and exposed to the artiuu of 
jlry muriate of linw, at a low tonimu- 
ture. When it stawis over water. Us 
speeide gravity aeguires an increase of 
mie-sevcuUn Pram tbe great rarity of 
this gas, K is usod to dll bnllouns; 
hut it ia not necessary to have pure hy¬ 
drogen gns dor that purpose ; and car- 
buretted hydrogen, snen ns is used to 
light the rtreets, will do IttafReicntty 
well 1 and tueli was used for tim bal¬ 
loon sent up on the dav of the eoroiia- 
Unnof King ueerge IV. This gas is 
eoiouriess, very emabustible, and if 
pure, bams trtlh a yellowish white 
■i lste e. It iMlIOfilMtes animal life. 


CUorine » . « MuriaUe Aehl 
Iodine .... Ilydrtodic Acid 
Pmsaine .... Pnassie Acid 
Asotc ..... Ammonia 
it also unites with sulphur, earboiu 
pliospliorue, arsenic, sellurium, and 
potassium. 

HVHKUGURET of sulphur.— See 
5nfj>Awr. 

UVIfllOAIETKn. The heat me- 
thml ef weh^'mg edoal quan|itlet uf 
eorrosive voialils fluids, io determine 
Uieir speoiSe gravities, apiwbrc tocun- 
sist in enelusing them in a bnlljr with 
a conical stopper, in tbe side of which 
stopper a lane mark is cut With U Ale. 
The fluid Ixdng poured into tbe hotlle, 
it is easy to put in llie ct^per, because 
the redundant fluid escapes through 
tlie laotcli, or marc, and may be care¬ 
fully wi|ied off. £(|ual bulks of water, 
aud ottaer fluids, are by this means 
weighed to a great degree »f aecnraa-y. 
caa'cbcingtakraitokeeplbetcmMrature 
as (■•)ual as posnibltf, by avuNdiiag any 
contsri uf the buttle with the hand, or 
otlieravise. The laottie itself siiews. 
with much precision, by a rise or fsll 
of the liquid in the ainleh of llie stop¬ 
per, whether nny siich ehaoge has 
taken places—dieg Urmvt/y 

and AlroAol. 

The hydrometer of Pahninbeit con¬ 
sists of a boltow hall, with a counter 
poise below, aiad a very sletader stem 
BtHive, terininatiaag in a small dhds. 
Tbe middle, or half length ot the Mena, 
is di-tiiiguisbed by a fine Uaae arru-s. 
in Ibis iustruiBcnl eveiy diviaiuuiif the 
stem is rciected, and it is inamened in 
sit esperiiiaenu to the middle of tho 
stem, by placing proper weights in the 
little dish nboa e. Then, as the part 
inKnerscd is eeustaotly of the same 
magnitude, aiad the avlaole weight ef 
the hydroiaaeter Is known, this Iasi 
weight added to the. weif^its in the 
dish, will be equal to Uie aveiglat of 
fluid displaced bytlie instrument, ns 
all awiters on hydaostalics prove. And 
according IV, the speeitie irtavKies for 
the enmnion foran of the tobies wilt lie 
had by the proportion:—As tbe whole 
weight of the hydroiiaclec and its load, 
wtien adjusted in distilled water, is te 
Uie number ilWO, flie. to i« the whole 
weight, when adjucted fat gray other 
fluid, to the number ezprccsing its spe- 
mfle gimvity.. Tfag hydfetheterc, or 
pees ligae yc ctf BMime. though in 
reality cooiparabht. teich nihag 
















HYD-HVS 

MMd)|e«t ia Mit W IM dcflNt. that fercnt tnatranent. u ItwalptiAta*** 
thvir molt*, nawiiiK na Independent only (ram 0 to Hdef. 
namericat mcneora, r#t|Bira explana- Deg. 8p. Onto. Deg. 8p. Orwr 
tion to tboea who do not know the in- 18 » l.lhO 3d mm 1.333 

itnuneaU. W * 1.1(17 37 1.343 

Maitme't Hydrometer/pr Spiril$ 38 1.913 38 1.333 

Tnenerature, &'> Kahrenhei*. or lu 9B 1.233 39 > 1.363 

jlpanmur. 29 I.IS3 43 1.337 

Deg. 8p. Urav. Dee. Rn. (irav. 30 1.387 41 1 Jia 

19 — 1-000 SlT ~ -HOS 31 1.276 43 1.433 

II -OOO 37 -RdS 33 l.tss 43 1.413 

13 -98.6 28 -880 34 lJUO 46 1.43* 

13 •*.(77 29 -874 35 1.312 

14 ■970 30 -868 Tliere are a variety of kydraiaetera 

15 -083 31 -HOd need for determining the etrengtb o|* 

18 -OltO 33 -857 .-indent epiiit. See Jlteokol and Me- 

17 '940 33 -853 HUhMoh. 

18 -042 34 -817 HYDHOPUANB. Thto mineral te' 

10 -935 35 -843 a kind oC opal, and bae the mnarica- 

30 -028 38 -837 ble property that when immeraed in 

31 -023 37 -833 water it m:t a^ar transparent, it 

83 -01.5 38 -887 has been ealled octtliu muadl Vary 

29 -009 30 ‘823 clear and pure water ongiit ta be ane^ 

24 -903 40 -817 or otberwiM the perca artll be ftitad' 

25 -897 with eaitliy partlefee. and it wfll oeaa3' 

WHh rrgnrd in Sie hydrometer for to be traniparent. 

•ait*, the warned author of tlie drat Hl'DHtiPHOCIPIlOlUlCS ACtO,i8 
nan of the Biiryompardia. tiuytah de obtained from pboepburet of barytae* 
Morveau, who by no mean« coenders by pouring water upan M, and arakiag 
this an accurate inetruraent, aftrina, till the phoi^urfUed hydrogen bn 
that the aixty^lxtb degree eniTrapand* dlaengagM. To this autphuric aM is 
neariy with a speriHe grarit) of 1-848 ; to be added till the barytes be pred- 
and a* tliti nnioliPT tie* near tlie ex- pitatad and tbe auperaatant IU|uar ip 
treme of tbe scale, 1 ebalt u*e it to de- faydrapboepliorana acid, 
duee tlie rest. HYDR08UDPHURBT8. Sul- 

Bo^imr'r Hydromtirr far SoHp. phurettedhydrogen eambined wtthaa- 
Temiierature, &5 Fahrenheit, or 10 itfiabte baien, 

ileauuiur. H Y UROTHIOKIC ACID. Snk 

Deg. Sp. Urav. Deg. Sp. Grar. phuretted hydrageu. It i< ealled by- 
b mm i-uno 39 mm 1.373 drosulpbmic aeM by M. Oay trfMMWb 

3 l-OfM 43 l‘4I4 from ita poneraing arid properties. 

3 1-049 45 1-455 in'DIlOSt'U'Ht'KIC ACID and 

9 l U(i4 48 1-530 HY’DKOBUU'UUROUB ACID- S33 

IS i-uxo .51 ItM^ Sut/rhurie uad Su^dkmrmu ^etdi 

15 1-114 54 1-094 UYGRDMBTBK. H ia very ib<S> 

IS I'ltO 57 1-8.50 quenUy ueeeatary in experlraenU te 

21 1-173 80 i-717 ehemittry and natural pbliotophy, tn 

34 i‘C00 63 l'779 know exactly tbe quantity of wataw 

27 1-210 66 1-848 wbidi exiata at tbe time in a state di¬ 
git 1-3G1 80 1-930 vapour In the atmospheric air or In a 

33 1-806 72 2400 gas. If there were any ceitalMy nf 

38 1333 this quantity being earned as far as 

It may not be amiss to add. bow- aatweation, it srouid then be very eany 
ever, that in the t*hilo«ophieal Mags- to estiaiate It, ainea the temperatwa 
sine, Mr. llingtey, the assay-umster of being given, its elastic Ibrce might bn 
tlie mint, has given 'he lollowing eahmlatodbythetheory ofMr.Dattolu. 
numbers as the speeitic gravity of nltrk- and its weight by the experim^^ of 
arid, fonnil to onswer (o the degrees M. Gay Dusaae. But when sea M«n 
of an areometer of Ranme by adaai no knoirtedge of the atala o( the ah- 
trial ; tempeiatwe about dodsg. Fahr. mospbere or af the gaaaaada aaa a4 
But Ua appears to have been a dif- it la naecssary ta tatK g|lH3 a*3aw ta* 



OHEMISTEY. 

•keertEtn Che qiunUtr of water which up hy Eie lialn.utd down. .Inf & tiililt 
la found in vapour. Such it the oh- wel|^t. Eliea the hair la shortened 
ject of that part of pbitoaophy Which it makea tlie pulley turn in one direc* 
la called hyxromeir)-; the greater or tion ; and if it N Irngthened ^ 
lest quantity of va^ur which the weight makea it turn in the .oppoaite 
gaaea conMn, conaUtutea what i< direction. The pulley, aa it tiwna 
ealted hygronietrical state, and the round, ntovea a long needle, which, 
tnatrumenta fitted for ascertaining thia by its motions on the arc of a gradu. 
■tale, are called hygrometers urhy- ated circle, indicates the shortening 
groseopea. Almost all hygrometers or lengtliening whicli the hair under- 
are founded on the variation of the. goes in ooiiaeqiience of the variations 
volume which organic substaneea ex- of the surrounding air. Ifthishygro- 
perieoceby the introduction or ahstrae- meter he shut up In a nianoiiider 
tion of vapours. Kvcry one knows filled .with air. or with any ga<, of 
the dliferenee of elasticity which ex- wliirli the sides are wetted wltli water, 
Mta between a piece of wet parch- the needle will soon be seen to more 
ment and a piece of dry parchraenl. u|>nn the division, so as to aimoiiofe 
The strings of catgut employed in mu- the leiigtiioniiig of tlir hair ; at last it 
■ical instruments change their clas- stops at a certain Imundary; then, 
tieity and tone, according to tlie hu- if this hygrometer be removed (o ano- 
roidity and tone Introdnced into them, ther manometer wliere the air within 
They untwist and become shorter, be- it has been fur some days enriosed 
eanse they augment their thickness, along with some drying substances. 
The beards of many plants expeiienee the needle Is soon seen to go back- 
this effect in a very remarkable man- wards, as naturally arises from the 
tier, so that If one of them be fixed shortening of the nair; after which, 
^rpendieularto a piece of pnstelioard It again stops. Whatever he the tem- 
Ibr its base, and then be pasted per- perature at which the experience is 
pcndieulariy to its other end, a smali made, provided the manometer be sa- 
piece of paper per|iendlcuiar to iu turaM by watery vapour, or be eom- 
length, tbe twisting which this beard pletely deprived of it by desiccation. 
experiencFs by the variations of hu- these points at wliieh the needle stops 
midity and dryness, is suffielently are always the same. Saussure calls 
great to mark by the needle on paper one of them the term of extreme dry- 
very great arcs. It is this princlpte ness, and marks it by O ; he denontl- ' 
appiiM to catgut tiiat there are mode nates the other the term of extreme 
those little figures which shew hy liuinidity, aud marks It by IWI; then 
their motions, dry weather or rain, dividing the arc, which they coinpre- 
Amongst the snh-taiiees possessed of hend, iiito lOfl equal parts, each of 
these hygrometrical properties, there titese parts furnishes him so many In- 
are none more sen-sible or more con- termediatr degrees of humiility, itlr. 
slant in their properties tlian hair Leslie, by a slight modifiratinn of his 
dipped in a solution of potass, wliich dlfferenttai thennometer, makes It 
clears them of the grease with which serve the purpose of an hygrometer: 
they are covered in their natural for If one of the balls be covered with 
state. Tlie linir alter this prepara- silk, and then uioistened with water, 
Uon, shortens liy dryness, and length- the rale of evaptiration will be shewn 
•ns by moisture, wliirh docs not pre- by the degree of cold produced, as In- 
veutlt also from being leugtliened by dicated by tlie descent of the liquid In 
tits heat and shorten^ by tbe cold, llie opposite leg of the Instrument 
but in a proiiortion much less, itaus- The drier the air, the quicker wilt be 
Mire made use of Italr thus prepared the evaporation, and the greater the 
in the conatruetiou of an hygrometer efibet in moving the liquid within tbe 
which twre Ua name, and which en- instrument. An Ingenious lijmrome- 
aUed him to «^e researches of this ter was constructed by iHr. Wilson of 
sort with an exactness before unknown. I>uhlin. It mnsists of the urinarr 
ThewiDjier cud of the hair is fixed bladder of a rat or other small apimaf, 
by KIW x^ieh keeps bold of It. The into which a thermometer tube It I'n- 
loWer enC is fastened in the same sorted, tbe bladder being anrrwanls 
manner j'le the eireumfettmee ol a filled with merttury and tied firmly 
very movioMNe pulley, whleh Is drawn over tbe tube with a silk thread. Tbs 



RYF-^LNC 

point of cztrcflw oioJattire if token bf 0 being pl»ee<t nt the point of egtremf 
iiBo>eiftn|fti>e bUdiierinwueraftiie drjrnoff, and 100 id tbit of eitreiaa 
teimwrature of (m Pobrenheit, imd moUture. 

thnt of exlfcine dr^neu by «ncU>«ibc HYPSR8TBNE. l<»br»dor Sebil 
the tnilb in air dried by euntart with lertpar. It has a beautiful copper red 
roooentrated sutiibUtie acM. The in- colour srhen cut and p<dlsuM into 
terral is divided into 100 etjual parts, ringstones and brooches. 


JADE. Sec Nephrite, 

JALAP, a mot u-hicb is used in inc- 
diciite as a purKatirr. According to 
J)r. Henry, three kinds of jalap yielded 
as lutlows: * 


Jalap 

Jalap 

Jatap 

leger. 

sain. 

pique. 

n 

Resin, 60 

4B 

Kxtrad, 7b 

140 

123 

Starch, 93 

103 

103 

Woody fibre, S70 

210 

200 

500 

iiOO 

500 


JARGON, the same as Zircoo. 
Cvusideriog the numerous barbarous 
iiaines intioduced by tlie Germans 
and tbeir iniUaturs into mineralofy, 
it is not unsuitable that such a term 
as ttiis sboaM bare been one. 

4ASPKII. This beautiful mineral 
is elaasetl by Professor Jameson as a 
species of rbomboidal quarta. There 
arc bve kinds: Egyptian jasper ; 
striped jasper, porcelain jasper, com¬ 
mon jasper, and agate jasper. The 
jaspers have briglit and beautifnl co¬ 
lours, and may ^ eut into ornaments, 
and l>ear a fine polish. 

ICB. Wee Calorie and frater. 

ICELAND SPAR. See Caleareeut 
Spar. 

K'K-SPAR. A kind of felspar. 

ItTlTHVGPHTHALMrrK, or fish- 
eye. See jipophutlite, 

ICIITilYUCOLLA. Fisli glue or 
Isiiwlass. 

IDOCRASE. See r’etuvian, 

JELLY made of currants and other 
fruits, consists of muciUge and acid. I 

JBNITE. SeeJUmrife. 

JET. See roof. 

IGNIS FATUCS. a luminous ap¬ 
pearance or Aamc, Ircquently seen in 
tlie night in dilTerrnt coniilry places, 
and called in England Jark-witli-a- 
lautem, or Will-with-lho-wisp. It 
seriuisUitm mostly occasioned by the 
extrication of ubospburns from rotting 
leaves and otlier vegetable matters. 
It Is probable that the motionless 
ignos latul of Italy which are seen 

.TM ' 


nightly on tbe same spot, are produeed 
by the glow combustion of sulphur, 
emitted through elcRs and apertures 
in the soil of that volcanic country. 

INCINERATION. The enmbns. 
tiou of vegetable or animal substances.' 
for the purpose of obtaining their' 
ashes or fixed residue. 

INCOMBUSTIBLE. In the ar.. 
tide on combustion we have sbosm 
that there twe substances which will' 
not undergo that action to whatever 
heat they may tie exposed. TItere are 
many substances of vegetable origin, 
of common domestic use, which it 
wonid be of tbe utmost Im^ltance to 
render less liable to be set on fire, if 
they eould not be rendered ineoro-* 
bttstible altogether. If musMus, and 
other cotton goods, be dipped In w 
Weak solution of potass, they wiU b« 
less likely to barn; bat the objection 
!•, that by the attraetion of moistura 
from tlie atmosphere, they would b* 
less agreeable. It has also been' 
found, that solutions of muriate^ sul ■ 

, pliate, phosphate, and borate of am¬ 
monia. with borax, render eloUi lu- 
combnstible. Aciduloue phosphate of' 
lime has the same effect. Linen, 
muslin, wood, or paper, dipped in a’ 
solution of this salt, of the speciftu 
gravity of I'36 to 1‘30, are eontpliMly 
incombustible, and may be chaned by 
intense beat, but will not burn. 8eve> 
ral experiments were made at 'Yrnlen 
in 1S07, by a Monsieur GonxatU, with' 
a iiqiior, ’ which being thrown in a 
small quantity on any combustible ar>' 
tide on fire, has immediately extin¬ 
guished it. A Ibw drOM only, being 
thrown on a qiianttty of resin and oil, 
which was bumiug, the fire was im¬ 
mediately egUngiushed ; and it wag. 
said, that a layer of this eompositimt 
being spread upon any wood work, it - 
was entSmy safe fifwn eombnijloii. 
The Inventor would not %nk»’le|f|rn 
the preparation ef Itis oodipan^^’ 
but itwM.vfty 1gg«bi.hly. a solutloa' 
;of aluoiipomih A. was-' 



Cn£MISTltY. 


hy the ibiard of 
Urduance. iiiipoated a machine In- 
■ventcd by captain Hanhy', for the ex- 
tlsctlen of Are'by an anti-»lilojrl«tIe 
Huid. at the comniittee roaui.wooiwieh 
harradta. He «h«wc(l that it could bo 
initautty applied (ttciiig kept ready, 
loaded) to Am which were co situ¬ 
ated that a common Are-engine would 
fee of no eerrlee: fur iiwtance, in the 
Imek aMrtiueiitc of a bouses or under 
the deck of a yeasel. He cxpiahied tlie 
nature of the duid which the inaehiiie 
was charged with ; it ronsisti of lime 
With potash, and a certain uuantity of 
Water, and might bo luaoe In two 
luiiiutcs ; on ship-board a cask of it 
night always be in readiness, besides 
tbe machine being charged with It. 
Xo exhibit the extraordinary eSeets of 
the anti-phlogi>tie ingredieida. be tan- 
nersed in It a Huanti^ of hemp, ean- 
eaa. and deal wood, which are tbe 

3 >eat eembustibie materials used in a 
ock yard; he alao immersed the same 
materials iu eommoo water, and ap* 
]died a certain heat to each ; those 
whleh bad been dipped In tbe anti- 
pUogMie fluid would not barn, and 
those dipped in common water biased 
immediately. He also sprinkled some 
hemp with the flnhi, and tome wdh 
common water, which bad the same 
offset: that sprinkled with water 
humed, and the other did not. Ana¬ 
logous to this mode of preveating 
ecu^iistion, is that used tiy AreM>aten<, 
and otiicr roiraelc-niongen of the 
•ame daaeriptioo. M. Neraentiua. a 
chemist of Naples, hating mnet luge- 
■Moutiy detecte<i the niode used by a 
tipanish eahibitnr of this sort, has 
giecn to tlie world a very lirterestiiig 
detail of these exploits, with his own 
(Ueeoveries on tlie subject. We pre¬ 
sent tlie reader with Ibis narrative >n 
the professor's own words, as reported 
in tbe Monitenr UniTcrseUe, fur No¬ 
vember R. iMHi. 

■*Tiik iMCOMBVsyiaLB Mats. 
Sigpior Ifionetto eommeuced his 
tfieks ny putting on hto head a slender 
rine. er hoop, of red-hot iron, and 
whirb to aH appearanee made no iiu- 
ps e sa i o n on bis hair; but when the 
lUMip of ireu came in eoataet ndtii the 
hale, a thiek vapour was oeeu to ao- 
eea^i He then to<de anether piece of 
rfid-hal iroB and passed H ever tbs 
whale iMigth of Ida am and leg, and 
ha applied fog g owtiderBbU tine 


another pleee hot trea le hie heel 
end htai foot, from whence aisu ae- 
eended sneh a thick and disapieeable 
vapour, that my eyes and hiugs were 
mueb affected thereby. He also held 
between his teeth a piece of iroa, 
which, aithongh luit red, wac suMel- 
ently hot to bum. He had giren out. 
that he woulil drink half a glass of 
boiling oil; but i did not And that be 
could take any such dose, and I only 
aaw him take within his inoHtfa about 
the ifuartcr of a sruunifui. II was alee 
reported, that he had n-ashed his fare 
and Itands in holliiig lead ; Iwt hr oun- 
tenled himself before me. with quickly 
dippiog the ends of his Angers in the 
melted metal, and puning a smoll 
quantity thereof on his longue, alter 
a'himi be applied a ptere of but iron 
to hie tongue, seemingly without any 
Ineonvenienca; while reiieating this 
experiment several times. I cl-arlv 
pereelved his tongue |o be covered 
with the appearance of a giovieh skin, 
simitar to that of a person liatdag a 
fedcr. 

" Another of his osperlmeols wac 
that of thrusting a thick gviden pm 
through the shin of hit aim. wifhnwt 
feeling the least pain. In tliis proof 
of his hisriisibiHty, I observed, that the 
la went through his skin with greot 
iflicuHy, and required as much lurre 
as if it been applied to tanned lea- 
ther. 

" Instead, therefore, of usriesaiy 
wasting time In kini|de conjertures, I 
resulrM to adopt the iH'at experiiiK-ntai 
aits, trying u« myself the sciiou vi all 
tlie means propei to benumti (he euta- 
neons nerves, and to clothe tlio skin 
with a substauoe whiuh was a non- 
ramiuctur of ralorio. Vew sulislanees 
beiongiBg to rheuiieal cnuipusilioos 
appeared to me proper lor thie pur¬ 
pose. The sharp sensatton which was 
excited by tbe vs pour, disengaged t>y 
tlie funtaet of Are with the IncoBi- 
biistlhle membrane, and tlis abaathtal 
reason. Induced me Arst to have tc- 
rinurse to arid sulmtsnoes, and to some 
of the acidulous salts. 

o Tbeso essays with tbe acidulous 
salts, and alum in panirular. were 
oniy the ru.liiiicuts of a knowledge of 
■he phruoramion, the examinalim of 
wbioh was stlU incompirtc. An arci- 
dratal eombiuation afUrvarda In- 
dueed mo to iindMlake a uaw series 
of raperimsato by which 1 oiif ht bg 
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to fir* • more eit»r expl«a»- 
tiim of sU the more dUlenIt opcMttona 
scneuled tm this rrportad iacomhartl* 
bii* nira. tl(*l*hinir to pxkmiae if wmIi* 
iuK the slmiMt liicombuttible pkit (ton- 
derrd w by the kclioit of •tum),would 
tnuko it tow the qunllty it had ue- 
i^nirod, I rubbed it with hard aoap. 
then wasbed and dried it with a ctoth, 
and then applied a piece i>f red>bot 
iron. I wat then mue.h eur|>riaed to 
And, that the akin of that part not only 
prraerro)! the name inseneibilily, bnt 
wa* even stronacr than at Aral. I 
apain rubbed the aaior part with aoap, 
withnul wipiiip it with the etoth. and 
paaaed nrer it the r«l>hot iron, with¬ 
out feeliitr the leant rflfect of liumiap, 
or eeen of ainpinp the hair. Reineiu- 
ber'init the eruel which I had obaerved 
on the drivrator'a tonffue, I waa deter¬ 
mined to rub mine with the aaine aort 
of aoap, and it fully anawered the de¬ 
sired liiirpooe, hepiuiitiip drat with iron 
allphtly healed, and raiainir the heat 
pradu^ly until it waa red-liet. i made 
a aoft paate of aoap, triturated in a 
mortar, with water aatnrated by aeidn- 
tout aulpfaato of altunine and potaaa ; 
oud apreadinp thin rnmpotitioii on ny 
timpoe, the experiment enmplelely 
aqreeeded. Klitl more aiinple i found 
the prneeta ol lirat bsthinp the loniroe 
with anlpfaureouaaeid. and aflerwardt 
rubhiuf it often witii a pieee of aoap, 
'I'lie experiment aueeeedeil atili better, 
whoa after hathiop the lonvue with 
Ibia aeid. I covered it wUh a thin atra- 
Ittin ol aupar reduced to tinpalpalilc 
powder, and rubbed it afterwardc with 
the Hiap m the name manner. The 
aupart in tbia cane, like a mordant, 
Blade a irrrater quantity of aoap ad¬ 
here to the tonpue. Of all (lie known 
aobetane'-a, aoap h tiiat which lirat 
werka the name of reatraincr of ea- 
iBrie, 

* Pnm tbeae experimenta 1 pro. 
oaedad to that wilb Uie boilinp oil. 
potUap at firat a very autall drop, eon- 
aideraMy heated, on my touftw, and 
aiterwardc incrtaainK tho ipiaatity 
and heat. Tiiia experiment wac alao 
aatiefactory: the oil put on the tonpuc 
Ibtia prepared, made a bianinp naicn. 
almihtr to that made by red-hot inut 
when I'rouphl in eoiitaet. with a humid 
body I after the hiialogr, the oil eeacad 
to be hot, and waa eai^y swaltowod. 
From alt theae fwta, I ut led to ««• 

XU 


eount aa foileme for the 
esbiUtod by Idoaottoe 

« 1. The Wr oyer whieb he paaeuA 
the hot Iron bad been brat batbod mito 
a mlathm *t alum t and b*nea, the 
orhchi af the vapour which areaa foen 
bia hair. 

■> S. The hot iron with whieb be 
rubbed bia leita and armt prodaoed ne 
bad rifecta, from a timilar praparae 
iHia hring u<u‘d. 

■* 3. The tame teaton will alao ap¬ 
ply tif tbo experimeut wttH bit fo^ 
aUlimiRli the eontart with the iron 
waa iiiiieb lonjrer; but it la well known 
that tlie foot is the moat ealtoua path 
of tlie human hudy. 

o 4. With peapect to tlie hoilinf oib 
we will minutely follow Uonettua ex- 
perimenta. lie took the (dl from the 
are. and to ennviuce the audienee of 
ita hiph teiiipemture, be threw therefai 
a quantity of lead, whieb melted ; bat 
it ia only reaaonable to coiirlude, that 
this waa a mere atrataf'ero to coot the 
oil. Of the oil thus enoled. he toek 
imrelv e ipiartor of a spoonful, and 
Ihia lie let dexteroualy fall on bia 
lonque only ; which waa perbapa pre¬ 
pared in •ueii a manner, that it im- 
meiUatriy eonled the oil, whieb waa 
then awallowed aearceiy tepid. 

*> 6. The experimtnt of the meRed 
lead, in which he eceaaionallT dimwd 
Ilia ftnfcra, and pnt a very ainaH 
quantity, not in hts inoulh. but on hie 
tongue, can oaaily he accounted tor in 
the aanie wav.* 

INCU.MBt'frTiBUi CLOTH. Saw 

INltliiU. A blue rolourluf oiatter 
exlractsd from a plant called Anil, ae 
the IndiKo plant, la the preparalimt 
of thia drup, the herb ia put into a vat 
or cistern, called the atoepinx tremitb. 
and there covered with water. 'Aw 
matter betsina to ferment aeunev er 
later, aeeoidin; to the warmth of tba 
weather and the maturity of the ptaat t 
aumethucs in aix or olpM boura, Md- 
aometlmec in not leas than twanty. 
The liquor (trows hot, throws up u 
plentiful fiwth, tbiekens by dc ar eea, 
and arquires a blue colour inclinlBf 
to vioM. At tbit time, without toaeb- 
iuft tba heeb, the liquor impregnated 
with ita Haeture. ic let out by eoefct 
In the bettora into auotber vat plaoed 
for that purpeca, so aa to be oe«- 
manieil bp th* la Mm ■iwmi 
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r«t« ea)M the beeUiig vmt, the liqnor to a grr^ and at laat drutniyed. 
iaatronicly aad taeeaaantly beaten with Bentman ennetudm, fmmhht aimlyais. 
a tcind ef buckela tbetened to poleti that loO part* of i^ood )n<U||o contain 
tfllthe eolanrivi matter <« nnited Into of rourilaKlnoua mdtter Reparable by 
a body. At toon as it ia Jndired, from water 12. rcainou* matter solnble in 
the blue colour of the liquid, that the alcohol 6. earthy maner taken up by 
beating is snflleient. It is left at rest the acetic acid, which does not attack 
for two hours ; after which the clear the iron, here, in the Rtate of oxide 22, 
Honor is drawn off by cocks in tlie side oxide of iron t.aken up by the muriatic 
of the rat, and the blue part ia dls> arid 13. There remained 47 parts, 
charged by another rock into a third which are the.colouring matter, nearly 
▼at, where it Is suffered to settle for in a >late of purity, and affot^rd by 
some time longer; then eonreyfd in a distillation, earhonlc acid 2, alkaline 
half fluid state into bags of eloth. to Honor 8. empyreuinatic oil 9, coal 23. 
strain off more of its moisture; and The Roluiiillty i>f indigo in alkalis, ap- 
lastly, exposed to the air in the shade pears to be produced by the ahstrac- 
In shallow wooden boxes, till it is tho* lion of part of the oxygen it had ah* 
roughly dry. Bergman examined this sorited. This aflprars to be welt 
drug. Ho found, that one-nlntli part established from the experiment of 
of the indigo was taken up by boning Bergman, wherein equal wcigiits of 
U in water. The parts dissolred were sulphate of iron and indigo, and don- 
partly muciiaginous, partle astringent. Me the weight of lime, are mixed to* 
and pattiy saponaeeous. The solution gelher in water, and produce a soln- 
of alum, and of sulphate of iron as tion of the Indigo in tlie lime-water, 
well as of copper, preripitate the as- But if the iron of the sulphate ha 
tringent portion. Bergman mixed one prrriously oxidited to a higher degree, 
part of well putrerised indigo witli by boiling it in luueh water for several 
eight parts of eolnnrless stilphurie hours, and subsequent evaporation, 
a^, of the speeifle gravity of 1.900, the solution will not be effected, be- 
in k glass-vessel sllghtiy closed. The eaitse the precipitated iron Is no longer 
acid very quickly acted upon the in- disposed to absorb oxygen. Or again, 
digo, and exeited much heat After if indigo be added to a solntioa of 
a digestion of twenty-four hours, the eanstie flxed alkali, and orpiment be 
s<itation was effected : but the mixture added (which consists of arsenic a^ 
was opaque and Mack, if the sul- sulphur), the indigo is soon dissolved, 
pbuiie acid be first diluted in the wa- and takes a green rotour. If the ar- 
ter, it attacks only the earthy principle senir ettnesponding with Hie orpimaat 
which is mixed with the indigo, and lie only addM, the bath will never be 
some of the mucilaginous parts. The fit for the dyer ; but if the qiiantily of 
fixed alkalis saturated with carbonic sulphur H ought to contain, ha added, 
acid, separate a very fine blue powder the appearances of solutitm will 
from the solution of indigo, which is speedily be had. It follows, there- 
deposited very slowly. The coneen- fore, that indigo eonlalns oxygen in 
tratad nitric arid attacks indigo with iu natural state : that in this state it 
so much activity, as to set it on fire, wilt not unite adth lime or alkalis { 
The muriatic acid by digestion, and but llmt substances capable of depriv- 
even boiling upon indigo, takes up ing It of part of iu nxvgea, render it 
only the earthy matter, the iron, and soVoMe in lime or alkalis ; and laathr. 
a little of the extractive matter, which that the natural state ef the indigo la 
gives It a brown rnlonr, but in no re- restored by the contact of oxygen . 
speet attacks the blue colour. Pure which it ahsorlis. In this last way it 
or eanstie flxed alkali dissolves tome it, that the bine dye it effeeled. The 
■ a W e rs foreign to the culanrlng mot- piece comes out of the vat of the same 
ter Of the indigo, but acts very little colour as the solntion, vix. green i 
oil the colouring particles. Pore vo- but becomes bine by exposure to the 
latlle alkali has nearly the same effect air. The alkali, or lime, is carried 
Precipitated indigo is sneedUy dis- off by the washing, and the Indigo re» 
soloed in the cold in the aikalia, whe- malna combined with the stuff, by thia 
thendlxedorvotatile. If pure or caustic, means dyed. According to Hr, Them* 
The blue colour ia gradually changed son, indigo coosistB «f 
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It li rvntzrVablo there Is no h^ro* 
gta In this vefeteMe substance. Ulue 
■mliso aoiiroacbrt to the nature of a 
solmahle base ; bat deoxidized indii'o 
seems to )>assess acid powers by beiiiK 
capable of uniting with akalis and 
alkaline earth. 

INDI’HATBD mud. Tlie Arne- 
riean volcanoes disrbarfte torrents of 
mwd which seem to be strongly Im- 
I’regnateilsrlth iron. It has been said 
that similar torrents have issued from 
Btna and Vesuvius, but it is supposed 
that tlic appearances have arisen from 
melted snow. The grand volcanoes 
ofCotopacsl, Tnngarungn. and San- 
gay in Sooth America, eject prodi- 
gious quantities of mud, and what la 
more remarkable, prodigious quanti¬ 
ties of fish, so as to infect the air 
with pntrefaetion. These fish appear 
to Ite Ihtle injured, and are the same 
with tliose found in the rivulets at the 
bottom of the volranoes, bring a pi- 
melodes silums from two to four inches 
In length. These muddy eruptions 
become fertile clay, and are very pii*- 
dnciire. Ferrara gives an Interest¬ 
ing account of a muddy eniptiou at 
Macaltiba in Sicily. Horaclimrs 
this phenomenon apiwars with im¬ 
mense forre. Tlie inhabitants of the 
neighbourhood still reiiiember with 
tenor the eriip'ion of 1777, one of the 
nHoit violent yet known. On the SOth 
of September, were first heard dread¬ 
ful bwlowings ail aronnd, the whole 
eartli shook to the distance of some 
ndles.and from the midst of the plain, 
iu whieli was formed a vast gulf, anise 
to the height of almut one hundred 
feet, an Immense roliimn of mud, 
which at the top, and abandoned by 
the impulsive force, assumed the form 
of a I’irge tree. The middle was 
formed or stones of all kinds and sizes, 
which darted vlolectly and vertically 
within the body tif the column. This 
terrible explosion lasted lialf an hour 
when it tiecamr oulet, but after a few 
minutes tesumeii its force, and with 
these intermittenees, continued ail the 
day, but the smoke lasted all the 
night. During the time of tbit phe- 
nuuienun a pungent odonr of sutphur- 
qted hydrogen was felt at a great 


dJstuee. t» ttm, iiirBplM of aS th* ino 
hab^ante, who oia not daro to a^ 
proaefa tbU apot-mt acequut of IMi 
horrible noisca. But many canto tb« 
foUnwing day and found that the tunr 
great orifice bad ejected soveriA 
streams of liquid eJuUk (creta) wbiefa. 
bad covered with an ashy ernst -of 
many feet all the surrounding space. 
filUt^tbe caviticB and chloka Tho- 
bard substances ejected were frag¬ 
ments of calcareous tufo, of erystau. 
lized gypsum pebbles, of quartz and 
iron pyrites, which had lost their lustra 
and were broken in pieces, and all 
these substances form the outward cir¬ 
cuit at this day. The unpleasant 
smell of sulphur, still continued, and 
the water which remained in the boles 
continued iiot for many months, white 
a keen smelt of burning issued frooa 
the numerous orifices around tho 
great gulf, which was now completely 
filled. Indurated mud and eruptions 
of mud are found in the island of 
Iceland. 

INK. Every liquor or pigm^ used 
for writing or printing, is diatinguUlb- 
ed by the name of ink. Common prac- 
lire knows only black and red. Of 
black ink there are three principal 
kinds;—!. Indian Ink; 2. Frlntef 
ink ; and .3. Writing ink. The Indian 
ink is used in China for writing with 
a brush, and fur painting upon the 
soft flexllile paper of Chinese m.vnu- 
facture. It is ascertained, ps well from 
experimeui as from iuformatioo. that 
the cakes of this ink are made of 
lamphlack and sige, or animal glue, 
ivitli tlie addUion of perfumes or other 
substanres not essential to its quality 
as an ink. The fine soot from the 
flame of a lamp or candle, Torrived^py 
holding a plate over it. mixed wttm 
clean size from shreds of parclutient 
or glnvc-lvather not dyed, will make 
an ink equal to that imported, ({ood 
printers* ink is a iiiack paint, snuioMt 
and uniform in its cotiiposUioii, of a 
firm lilaek rolour, and ■■ossesres a sin- 
gnlar aptitude to adhere to paper 
thoroiiglity impregnated wiU; molsture- 
The consistence and tenacity of tho 
oil In this rompeuithm are greatly, iu-, 
creased, and i\s greasiness dimtntsbed. 
by means of fire. Ulnsced oil dr uat 
oii is made ehoige of foe .tills upe, ^e 
nut oil is supposed to be the best, ‘a|M 
is aecordingre preferred for the black 
ink, though the darker cotm it »e- 
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mirct ftom IIm tn tmdert It lev £t 
tot the redi It ie ntid. that the other 
exprewed oUe eaaiiot be niAeientiir 
fnied from their anctouo* quollty. 
Ten or twelve i^lom of the oil ere 
■et over the lire In an Iron pot, oapalile 
•f holdine et leeit half at nmeh more; 
for Hie oH twellt up greatlr, end Ite 
holiing over Into the Are would be verr 
danwrout. When it hollo It la ke|id 
Btlrring with an iron ledle t end If It 
do not Itself take Are, It is hindled 
With a piece of Aeming paper er 
Wood i for simple boiling, without the 
actnel asrentlon of the ell, does net 
comraiinleate a suMelent denee of the 
drying guality required. The oil is 
suffciM to burn for half an hour 
or more, and the flame bring tlten 
eatingttished, by covering the vessel 
ekise, the boiling is aftenrards eon- 
tinned with a g^le heat, till the oil 
appears of a proper eonsistener; in 
which state it is called vamish. It Is 
necessary to have two kinds of this 
varnish, a thicker and a thinner, from 
the greater or less boiling, to be ocea- 
aiondly mited together, as different 
pnrposes may require ; that which an¬ 
swers well in hot weather being too 
thick in cold, and largo characters not 
requiring so stiff an ink as small ones. 
The thickest varnish, when cold, may 
be drawn into Uireads like weak gine, 
by which rriterioa the workmen judge 
of the due boiling, small qnantities 
being from time to time taken out and 
dropped U|>on a tile for this purpose. 
It is very viscid and tenacions, like 
the soft resinous juices, or thick tur- 
wntine. Neither water ncr alcohol 
dissolves it; hut it residily enough 
mingles with fresh oil, and unites with 
lundlages into a mnsa diffusible in 
water Tn an emulsiic form. Jloiling 
with eanstic alkali produces a soapy 
compound. It la by washing with liot 
soap-iees and a bhMls that printers 
clean their types. The oil loses from 
one-tentli to one-eighth of its weight 
by the boiling into the thick varnish. 
It is affirmed, that vnmi«h containing 
cither turpeifffae or IHham, partieu- 
larly the latter, is more adhesive than 
other vamish, and presents n greater 
diffienlty in cleaning the types, whirh 
aoon become dogged. Very old oil 
requires netthrr of these additions. 
»w oil can hardly be brought into a 
properstate for drying, lo as not to set 
off, without the use of turpentioe 
3aa 


I,ampMack Is the common material to 
givo tho black eolottr, of which two 
ounces and a half are sufficient for 
sixteen ounoos of the vamish. > Ver> 
million is a good red. They are evound 
together on a stone with a muTler, In 
the eame manner at oil paints. The 
Ink used by copperplate printers differs 
In the nil, wliieii is not so nuieb boiled 
as tn aeqnlre the adhesive quality, 
Thh aroum render it less dispmed to 
enter the esvltles of the engraving, 
and mere dlfientt either to be spread 
or ariped nff. ThO black is likewise 
of a different kind. Instead of lamp¬ 
black, or enblimed rbareoal, tho 
Frankfort Mack Is used, which is a 
residual or denser charcoal, said to 1>e 
made from vine-twigs. This Is softer 
and less gritty than the Ivory or other 
blacks prepared among ns, and, no 
doubt, contains more coat than any 
animal residue, as all these abound 
wiUi phosphate of lime, it is said, 
that lampblack gives always a degree 
of toughness tn the Ink, whirh tho 
Fronkfoit black does not; but the 
goodness of tlie colour seems to be the 
leading inducemrM for the use of the 
latter. A pair or brown black can ho 
much more easily endured in a book 
than in the impression of an engrav¬ 
ing. We have no good explanation of 
what happens wtlli regard to the che¬ 
mical effect of boiling and burning 
upon tlie oil for printers’ use. f'om- 
mon Ink for writing is made by adding 
an infusion or decoction of the nut- 
gall to sulphate of Iron, dissolved in 
water. A very line Mark precipitate 
is thrown down, the speedy subsMene# 
of wiiich is prevented hv the additior. 
of a proper quantity of gum nrabli'. 
Tills is usually arcciiiited for by the 
>u|>erinr affinity of the galltr acid, 
wliich, comliining with the iron, takes 
it from the snlptiurir, and falls doivn. 
nut it appears as H this were nut thd 
simple state of the fads ; for the eul- 
pliurie arid in ink is not so far dhiert- 
gaged as to art speedily upon fresh 
iron, or give other ntnnifestntions Of 
its presence in an unr>.nil-lncd stale. 
Aerording to llryrux, the litni In Ink 
is partly in the state of a gathtfe. M. 
Rthatteiiurt paid partienlar attention 
to the process for making Mark Ink, 
and from his ex^rlments be draws 
the following Inlerenres:—That log¬ 
wood is a useful ingredieiA In tuk, he- 
eans« Its eotonring matter b Wsposed 
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to ttiiHc wUU the oxide of iroB. end 
rendere it not only of • very dark co> 
lour, but leiM eopoUe of cbango from 
Dui ocUon of oelde. or of the air. Sul- 
(tiiate ul copper, in a rertaiii propor¬ 
tion, aivv« depth and Urmneae to the 
colour nl the ink. Uumarahic, or any 
«aher pure gum. U of aervice, by re¬ 
tarding tlie precipitation of the feeu- 
iw 1 hy preventing tl>e ink from apread- 
injr or aiiikiog into the paper; and by 
affording it a kind of eonipactraniiidi, 
or defence from the air when dry^tugar 
appaan to have aome bad guallttea, 
but ia of use in giving a degree of ttu- 
idity to the ink, which peruiita the dear 
of gum to be enlarged Iteyond what 
tlieiiik would bear without it. Water 
ia the beat solvent. Jhewia bad eup- 
puaetl. that till) defects of ink arise 
ciiiedy from a want of eoiouring mat¬ 
ter. Uut the Uieory, grounded on the 
lar’t dis4‘overed hy M. Hibaueourt, re- 
ifuirev that none of the principles 
sUoidd lie in excess. It is doubtful 
whether the principles ul the gaits be 
well extracted by nwccratioii; and. it 
is certain, tliat inks made in thH way 
flow pale from the pen, and are not of 
So deep a black aa tbose wherein 
strung boiling is recurred Co. Krom 
all the foregoing consideratioas, M. 
It. gives these directions for the com- 
posilton of good ink;—Take eight 
ounces of Aleppo galls (in coarse 
IHiwderi: four ounces of logwood (in 
thin ctiipsi : four ounces of sulphate 
of iron: three ounces of gum arable 
(in powder^: one ounce of sulphate 
of copper; and one ounce of sugar- 
eaudy. iloil Uie galls and logwood 
tugclh et, in twelve pounds of water, 
fur one hour, or til) half the liquor has 
evaporated. Strain the deeoetion 
tlirougli a hair sieve, or linen cloth, 
and then aild the other ingre^nts. 
!iUr the mixture till the whole it dis¬ 
solved, more es)iefinUy the gum ; after 
wliieU, leave it to subside fur twenty- 
four hours. Then decant the ink, a^ 
preserve it iu luitUes of glass or atone 
ware, well corked. Many recommend 
that the sulphate of iron should be 
ratciaed to whiteness. Mr. Jlesoi- 
meaiix.Jun., an ink manufacturer In 
Spital-flelds. has given the foUowiag 
in the ntilusopltic.n Magatine, as the 
TueuUof nuch experience r—Boil four 
ounces of logwood about an hour In 
six hoer quans of water, adding boih 
tag water fwai Uum te «tai«i Mtata 
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white tiot, and When cold add water 
enough to make the liquor flve quarta. 
Into this put one pound avoirdupois of 
bluo gall* coaroMy bruised, four 
ounces of sulfate of iron calcined to 
whiteness, three ounces of coarse 
brown sugar, six ounces of gmn ara> 
blc, and a quarter of an otmite of ae«> 
tate of copper, triturated with a little 
of the decoction to a paste, and then 
thoroughly mixed with tbe rest, ^ie 
is to to kept in a liottie uncorked 
about % fortnight, shaking it twice 
a-day, after which it may lie poured 
from the dregs, and corked up for use. 
Dr. Iwwis nsrs vinegar for his men¬ 
struum, and M. Ribaucourt has snt- 
pbxte of cupper among his ingredi¬ 
ents. 1 have found an inconvenienee 
from tlie use of eitlier, which, though 
it does not relate to tbe goodness of 
tlie ink. Is saAciently great, in their 
ptucUcal exhibition, to foriild their 
use. Tbe acid of tbe vinegar acts so 
strongly upon the pen, that it very fre¬ 
quently requires mending ; and the 
sulphate of copper tias a still more un¬ 
pleasant effect on the penknife. It 
seldam happens, wiion a pen requires 
mending, that the ink Is wiped very 
perfectly from it: and often, when the 
nib only is to he taken off, it Is done 
without wiping at all. Whenever thin 
is the ease, tbe ink immediately de¬ 
posits a dim of copper upon Uie knife, 
and by superior elective attraction of 
the sulphuric acid, a correspondent 
portion of the edge of tbe knife is dlt- 
Botved, and it Is by this means ren¬ 
dered incapable of cutting till it has 
been again set noon the none, ff a 
little sugar be added to ink, a copy of 
tbe writing may easily be taken oif, 
by laying a sheet of thin unsiied pa¬ 
per, damped with a sponge, on thn 
written paper, and passing iighlly ovug 
it a fiat Iron very moderately heated. 
Inks of other colours may m tnadn 
from a strong decoction of the ingre¬ 
dients used in dyeing, mixed with a 
little alum and giun arabie, Por ex¬ 
ample, a strong decoction of lirattt 
wood, with as much alum as it can 
dissolve, and a little gum, forms a 
good red Ink. These processes eon- 
sist in forming a lake, and retarding 
its ppceipitation by the gum.—(Be* 
On many oeeasions ft is of 
Importanea to employ UM ink tadiw 
structiMe by any proecM, that will nofl 
eqitatty deetroy M t at autertal Ml wtUk 
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nUappli^. Mr. Close has roeom- 1. If » weak infiuion of nUa be 
luendM for this imrpt>ae twenty-ttvo the writing wtU be InrisiMe tlB the 
grain* of conal In po^er dissolved in paper be moistened witlin weak soin* 
two hundred grains of i'll of lavender, tion of sulphate of iron. It tbgn be> 
by the assistance of gentle beat, and comes black, becanse these iogredi* 
then mixed with two and a half grain* ents form ink. X, If paper be soaked 
of lampblack, and half a grain of in- in a weak infusion of gsdli. and driod, 
digo; or one hundred and twenty a pen dipped in the solution of sniphate 
grains of oil of lavender, seventeen of iron will write black on that paper, 
grains of copal, and sixty grains of but cohmrlest on any other. 3, Tbe 
Vermillion. A little oil of lavender, or diluted solutions of gold and alhrer re- 
of turpentine, may be atided, if the ink main colourless upM the paper, till 
be found too thick. Mr. Sfieldrake exposed to tbe sun's light, wnieh gives 
suggests, that a mixture of genuine a dark colour to the oxides, and ren- 
aspnaltum dissolved in oil of turprn- ders them visible. 4. Most of the acids, 
tine, amber varnish, and lampblack, or saline solutions, being diluted, and 
would be stilt superior. When writing used to write with, become visible by 
with common ink has l>een effaced by heating before the Are, which roneen- 
mean* of aqueous chlorine, the vapour tratea them, and assist* their action 
of sulphuret of ammonia, or Iromeraion on tbe paper. 4. Diluted prussiate of 
in water fmpreiniated with this sui- potash afforda blue letters when wetted 
phuret, will render it again legible, with tbe solution of sulphate of iron. 
Or, If the paper that contained the 6. Tbe solution of mhatt in aqoa re¬ 
writing be ^ into a weak solution of ^a, when diluted, afford* an ink wbirh 
prussiate of potash, and when it is becomes green when held to the Are. 
thoroughly wet, a little sulphuric acid but disapj^ars again when suffered to 
be Added to tbe liquor, so a* to render get cool. This has been used in fan- 
U sUf ^tly acidulous, the same purpose ciful drawings of tree*, the green 
will be answered. Mr. Haussroan has leave* of which appear when warm, 
given some eomposition* for marking and vanish again by cold, if the heat 
pieces of cotton or linen, previons to be continued too long alter the letters 
their being bleached, which are eapa- appear, It render* them permanent. 7. 
bie of resisting every operation in tbe It oxide of cobalt be dissolved in acetic 
processes both of bleaching and dye- acid, and a little nitre added, tbe sohi- 
Ing, and conseqoently, might be em- tion will exhibit a pale rose colour 
ployed in marking linen fur domestic when heated, which disappear* on 
purposes. One of these consists of cooling. 8. A solutionof equal parts 
aspnaltum dissolved in about tour of sulphate of copper and muriate of 
parts of oil of turpentine, and with ammoaia, give* a yellow rolour when 
this is to be mixed iampL'Iack, or black heated, that disappears wlien cold, 
lead in fine powder, so as to make an Sympathetic Ink* Lave been pnij oseii 
ink of a proper consistence for print- a* the instruments of secret ca-rres- 
ing with tyi>es. Another, the hlarkish pondenre. But they are of little use 
BiUphate left after expelling oxygen in this respect, because tlie properties 
gnu from oxide of manganese with a change by a few day* remaining on 
jsoderate beat, being dissolved and the paper : most of lliem have more or 
Altered, tbe dark ney pasty oxide left less of a tinge when thoroughly dry ; 
on the Alter is to he mixed with a very and none of thru resist the test of 
little solution of gum tragacantti, and heating the paper till it begins to be 
the cloth marked with this is to be srorrhed. 

dipped in a solution of potash or stida. INSEt’TS. Various iinportaiit pro- 
milo or caustic, in about ten part* of ducts arc obtained from insects. The 
water. Among the amusing experl- chief are. 1. Csntharides; 2. Mille- 
ments of tbe ajt of chemistry, the ex- pedes; 3. t'ochineal; 4. Kcrme* ; S. 
hibition of sympathetic inks buidt a I,ac; A. Bilk ; 7. Wax. 
distingnlsbod place. With these the lNBTatfMKN'rB,(Chemieal).—See 
writing is invisible, until some re- fmAorofory. 

agentg[lve* It opaetty. We shall here IKVIKI liI,K COMBltSTIOK. This 
meu^n a fewont of tbe great nuni- phenomenon was observed hysirHuni- 
MV^'lbat a slight acquaintance with pbry Davy. When oxygen snd'hy- 
■h lil M i tr y may suggest to tbe student, drugen gases were made to unite to- 
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and inflam#, water wat the fin* platinum wire lio beatedatabet 
reauR of tbeir eofflbuftiou ; but sir H. poker, or at a candle, and tben b* 
observed.' that wlion tticse were brought luto the glass ; in some patts 
made to pass through tul>es of iron of it the wire will t>ecome ^ abnost 
vVblch were heated below reduess, at- whitc-bot.and will continue so aslouir 
though no visible combustion appear- as a sufficient quantity of vapour and 
ed to the eye. nevertheless, tlm two air remain in the glass, ir the slow 
gases united, and water was the re- combustion of ether be made in the 
suit. The same elfect resulted from dark, a pale phospborrsernt tight is 
the ^pticatlon of a low beat, in a pcrceivca above the wire, which is 
vartefy of ways. It hciicc appears, most distinct when the wire ceases to 
that all tlic results of coinbiistiou may he ignited. On the principle oi these 
he obtained in cases where the degree experiments, is founded the ptepara- 
ofheatisnot suffieient to produce a lion of a lamp which exhibits light 
lumlnou- nppeuranee. Tims, also, witliout flame. AroumI the tulw of a 
Suliil tmillcs may be iguited by tlie small iileohot lamp twist a piece of 
slow invisible cumbustioii of dilfercnt platiuuiu-wire, oue hundredth part of 
gases. In (lie course ol a variety of .in inch in diameter, and form about 
experiments made on tliis subject by ten or a dozen conrolulions above the 
sir II. Davy, he was led to a ili'covcry tube with the same piece. This may 
of the greatest imporlaiiee by its ap’- he done by previously twisting the 
pliratiuii to the safety lump, lie wire around a tobacco-pipe, l^t the 
found, that when the coal gas was in- cnttaii wiek l>e small, having its fibres 
traduced into it. and in such quantity loose, and standing perpendicular in 
Us to put out the tight, nererthcle-s, a the tube, but no biglicr than Uic third 
fine platinum wire eontiimed ignited or louith rouvoliition. The roils to- 
for many minutes after ; yet when it wards the top should grailually l<e- 
Was removed into a liark room, it was come smaller as they approach it. The 
evident that there was n<i flame in the l.aiiin sliould be a little more than half 
cylinder. It tlius appeared, tliat the filled with alcohol, ether, or even cam- 
oxygiii and the Coal ga> in enntact with pliur. l.igbt the wiek, and when the 
the hot wire romldiied without flame, upper coils become rod-bot, Idow it 
yet prcHluced heat enough to preserve out: all the wire above tlic wiek will 
the wire ignited, and keep up tbeir now arrive at a white beat, and eon- 
own secret combustion. This was far- tinucto give out a m ist brilliant light' 
thcr proved by the iotrodiietioii of a as long as the alcohol, &e. euutimies 
Iieated wire of platinum into a similar to ascend by the cn|>illary attraction 
mixture, when it was i'lmiiediatety ig- of tlie cotton, fii a dark room, a geu- 
uited, almost to whiteness, as if it'had tie laiiiheiit flame will be seen playing 
lieen in actual combustion, and so it round the wire. This lamp evolves 
continued for some time. After it was a degree of light not only sufficient to 
extinguished, it was found that the ill- read the smallest characters, but it 
fiaiiimahiUty of the mixture was en- radiates with the intense splendour of 
tirely lust. The wire was frequently substances uuderguing combustion in 
taken out. and kept till it was no oxygen gas. and is attended by heat 
longer visibly red, and when intro- so powerful that the alcohol often 
duced into tlie gas, it became instantly takes fire, and the lamp is spoiitane- 
mt-liot. tsimilar phcnoiuruos re- ously re-lighted within a few seconds 
suited when tlie exporiineiit was tried after being extinguished. l,aiii]is of 
witik mixtures of the olefiant gas and this construction are sold by the plit> 
air. earluinic oxide, piursic gas. and Insopliieal instrument-makers for six 
hydrogen ; and in the l.ast rase, a shillings each. lu ap|>Iyirig this prio- 
rapid production of water took place, riple to the ioinroveiueiil of the safety 
Kimilar eireniiistaiires occurred with lamp, sir H. l>avy suspende-l some 
certain infiammablr vapours, as, of roils of fine filatinum wire above the 
ether, aleohol, oil of turpoiitiiic. and wick of the lafetyslainp in the wire 
naphtlia. The following very simpde gauze cylinder. If the lamp should bo 
experiiiieiit will illustrate, the subject: extiiiguisbixi by tlio quantity of fire 
>-Let fall a few drops of ether into a damp, the glow of tlie platinum will 
cold glass, .and let a few coils of very coutiuue to guide the miner; and by 
361 D* 
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e ladac tbe lamp in difftrfot pwta of 
ke gallrn-, the relative brightoeMi of 
the wire tnowstho etate of the atmo- 
•pbere In those parts. Wherever the 
wire eontinues tfrnited, there is still 
■officient oxyaen to support respira¬ 
tion ; for the ignition ceases when the 
foul air foniis nhout two-fifths of the 
volame of the atmosphere. It Is an 
advantage that the platinum wire is 
of a ver>' moderate price, and that it 
Is imperishable in its duration. If 
the foul air Im- in such (,ii:<iiAty as to 
stop tile ignition, whenever tlie lamp 
is taken into a purer atmospliere, it 
again eomnienees ; and if the air be¬ 
come sufiihientlv pure, it will Ignite so 
ns again to light the wick of the i.rmn. 
Whieli the fire damp liud extinguislied. 

lOUIC ACllt, way he ohtalned in 
the following way :—Let barytes water 
act upon iodine, and an insoluble 
indate of harjtes will result. tVasli 
it, and pour upon it sulphuric ^cid 
equal to tlo- haAtes present, and heat 
the mixture. The iodic acid n-ill 
qiiirkly al andoii its base, and mix 
with tSe water : but a little of the sul- 
pliuric arid w ill also he mixed with it. 
Add barytes water, aud the two acids 
precipitate together. The density of 
Iodic acid is gn-ater than that of sul¬ 
phuric acid. Expose it to a heat of 
from 000 to 7fl0 oejt. and it is melted 
and dccompiisi.d into oxygen and 
iodine. It dcliqueses in air, and is 
veiy soluble in water. It destroys se- 
getahle colours. The concciitratiun 
of tbe liquid acid of gry hissac was of 
the consistence of a syrup, hut sir U. 
Davy obtained this acid ii. the form of 
a solid. It forms eomhinaiions with 
ail the fluid and solid acids which it 
dues not decompose. 

lOniNK, was discovered in Taris 
by M, de Courtobs, a saltpetre manu¬ 
facturer, who observed a rapid ror- 
rnsion of his metal pots in preparing 
different sorts of sea-weeds, which he 
used ill making carlionatc of soda. It 
is from sea-weeds atone that this pro¬ 
duct of nature is to heohtaincd. It 
has not yet Iwcn decomposed. Tor 
the pur]iose of experiments, it may lie 
thus procured : digest eight ounces 
of piilverixed kelp ]u a quait of water, 
and filter it through paper. Eyapo- 
rate it by a gentle bewt, in a Wedp 
vfhod’s vessel, tbe muriate of soda 
will be form^ into crystals at tbe 
bottom. Mix four ounces of suloburici 
3«8 


acid with tli^ unerystallixrd soluiion i 
and boil it for about fire minutes: 
next put thio mixture into a tuiiulatcd 
retort with lour ounces of the black ox¬ 
ide <if manganese, and place the wholo 
over a lamp ; let a receiver be attach¬ 
ed to it, and the iodine will toon rise 
in the form of a violet-coloured vnpoar, 
and will lie condensed on the sides of 
the receiver in dark, shining, spicul*. 
soeiclliing like plumbago, {’reserve 
it ill a pliiat, having a ground stopper. 
IcNliiic iy of a greyish Idack colunr 
and metallic lustic. It is suit aud 
frialdc to ttic touch. Us taste 1« very 
acrid. It i- a dm Ily poison. It gives 
a brown stain to the skin, which soon 
vanishes hy evaporation. The sp, ur. 
of iodine at deg. is 4'itli’. It ms- 
solvcs ill 7(Mi parts of water, and the 
soliition is of an oraiigc-yclluw colour, 
iodine is iiiconihustihlo, hut with azote 
it forms a detonating compound ; and 
in comliiiuiig with several hoiIies, it 
produces the idicm>m'>iia of eoinhus- 
tion. Tlic o'.ide ol sodium, and the 
subcHrlionatc of soda, arc lompictrly 
decomposed hv iodine. M. tiay I.Us- 
sac savs, “Sulphate of potash was not 
altered hy iodine ; l.iit, what may ap¬ 
pear astonishing, I obtained oxygen 
with the fluale of iHitash, and the 
glass tnhe ill wliieh the operation was 
conducted was corroded. Ou cxaiuin- 
iug tlie rireiiiii.stances of tlie experi¬ 
ment, 1 ascertained that tbe fluate be¬ 
came aknliiie when melted in a plati- 
iiiiin criieilile. Tliis liappenrd to the 
fluate 111 er which 1 passed iodine. It 
appeals then, that tl." iodine arts 
upon the exi css of alkali, and decom¬ 
poses it. The heat prndiieed disen¬ 
gages a new port on ol fiuorfe arid 
or its radira!, wbieh corrodes the 
glass ; and thus hy degrees the fiuato 
IS entirely dei'oiiiposed These facie 
seem to give roiintriianer to the opi¬ 
nion, that the fluoric is an oxygen 
acid ; and that tlie salt called Iluatc of 
potash is U(>t a fluoride of potassium 
Kidineformswith sulphur, acomi>ottud 
of a grryi-h-blark colour, radiated 
like Milphuret of antimony, lodlna 
and phosphorus combine with great 
rapimty at coioroou temperatures, and 
produeaheat witliout light. Oxygen 
expels iodine from both sulphur and 
phosphorus. Hydrogen, wbetber dry 
or moist, does not eeem ta have any 
action on Iodine at tbe ordinary tem¬ 
perature i but If we ezpoM a imxtuia 
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of liyilrnecii an<l ioilinr to a rc<l>hcat with a atnall proporMoa ot iHdiiul^ 
in a thoy unite togrether, and which ReparateatpoatanaoiMly in da^ 
liydrio'lir acid i« produced, which give* ooloured thin ftaka* by keepSnf it 
a reddiah-brown eolour to water. »ome week*. The acid lotution eon-' 
Charcoal ha* no action upon Iodine, tain* likewiie botii the inetal*« bat 
Several of the metal*, a* zinc, iron, ebiefly iridium. By *low evaporatimu 
tin. mercury, atta''k It readilv, evea at it afford* an hnperfectiy crystallized 
a low temperature, provided they bo mas* ; which, being driM on blotting* 
in a divided state: they produce paper, and dissolved In water, gives, 
loit little heat, and but rarely any by evaporation, distinct octahedral 
liirht. iron is acted on by iodine iii crystals. These crystals, dissolved in 
the same way as sine ; and a brown water, produce a deep red solution* 
Iodide results. Antimony presents, inclining to orange. Infusion of galU. 
wKii iodine, the same phenomena as oeeasinns no precipitate, but instantly 
till. The iodides of lead, copper, bis. renders the sidution almost colontless. 
mnth, silver, and mereur}-, are inso. Muriate of tin, earimoate of soda, and 
luhle in water. This is at least the prussiate of potash, produce nearW 
ease with ilic above mentioned mel-ais.^ the same effect, dmmonia preclpW 
There are two iodides ol mereury : the tales the oxide, but, possfHy front 
one yellow, the other red j both are being in excess, retain* a part in so- 
liisihlo and volatile. W'licii iodine and lutioii, ae<|uiriiig a purple colour. The 
oxides act upon each otlicr in contact tixnd alkalis precipitate the greater 
with water ; its hydrogen unites will) patt of the oxide, hut retain a part in 
iodine, to form hydriod’c acid ; while solution, this becoming yellow. All 
its oxygen, on the other hanil. pro- the metals that Mr. Tciuiaot tried, cz- 
durea wdli iodine, iodic arid, lodtdo rept gold and platina, produced A 
of mercury has lu.'cn proposed for a dark or black precipitate from thn 
pigment; In other respects, iodine ha* muriatic solution, and left it cjdour- 
not been applied to any pnri>osc of less. The iridium may be obtained 
common lire. )'ure, by exposing the octobedral 

liUDIIIM. Mr. Tennant, on ex- crystals to heat, which ctpelsthcox- 
Buiining the blank powder left after ygen and muriatic acid. It n*as white, 
dissolving platina, which, from its and could not he melted by any heat 
appearanre, had l>een supposed to .Mr. Tetinant could employ, it did 
consist chirtlyof plumbago, found it not combine witb sulphur, or with 
contained two distinct metals, never arsenic. i,ea<i unites with it easily, 
bi'fore noticed, wtiieh he has name,! hut is separated l>y cupcliation, lear* 
iridium and osmium. The former of ing the iridium on the cupel as a coarse 
titesc was observed soon after hy lies- Idack powiler. Copper forms with It 
eostii*. and Iiy Vauquclin. To analyze a very niallcahle alloy, which, after 
the black powder, .Mr. Tennant put it cupellction, with the addition of lead, 
into a silver ci uriblc, with a large leaves a small proportion of the iri* 

{ irnportion of purn dry soda, and ke|4 diiini, hnt much 1e<-s than in the pre- 
t in a reil-hcat for some time. The reding instance. Silver forms wiHi it 
alkali being then dissolved in water, a perfectly mallcahlc compound, the 
it had acquired a deep orange or surface of whieli is tarnished merely 
brownish yellow colour, but much oi hy cupcliation; yet the iridium ap. 
the powder remained undissolved. pears to be diffused through it in Sn^ 
This digest'd in inuidatir acid, gave powder only. Gold remains malleable^ 
a dark blue sidntion, which affertvard and little altered in colour, though al 
liecams of a dusky olive green ; and toyed witb a considerable propottion 
Anally, hy continuing the heat, of a nor is it separabto either by cupella. 
deep red. Tho residuum being treated tinn or ouartation. If the gold or sii- 
as liefore with alkali, and so on, al- ver he dwsoivcd, tbe iridium Is left aa 
trrnately. the whole appeared rapa- a black powder. The French che. 
hic of solution. As some silex con- mist* observed that this new metal 
tinned to he taken up hy the alkali, gave a red colour to tbe triple salt of 
till the whole of the metal was dis- platina and sal ammoniac, was not 
salved, it seems to have been ebcmi- altered by muriatf of Un. and wax 
cally Bombined with it. The alkaline precipitated of a dark brown it/f cans* 
wlttUon contaiM oxide of osmium, tio alkali. VautineUn adde^ that It 
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wai precipitated by galK and by prus- it di«»olve» Iron readily, withniit the 
eiate of potash : but Sir. Tennant a»- aanliannce of lieal. Durtna tliia nolx* 
cribes thin to some impurity. Mr. Ten- lion, hydrogen ga» csca|ieK in largo 
iiont gave it tile naine of iridium, from <)Uiuititie>. The green eulpliale of 
the striking %‘arielv ut rolours it af- iron is much more soliiide in iiot than 
fords while dissolving in iniirintir acid, cold water : and therefore erystalliie* 
I>r. Wollaston lias ohserved, that by cooiing, as well as by evaporation, 
among the grains of ri iide platina, Tlie crystals arc efltorrsrent and fall 
there are some scarcely distinguish- into a white powder hy rz|>osnrc to a 
able from the rest hut hy their insolu- dry air, the iron hreoming inore ox- 
bility in nitro-nmrialic acid. They are idited than before. A solution of sul- 
liarder, however, wlicn tried•!>¥ the phate of iron, exposed to the air, iin- 
file : not in the loa^l iiiallcahle ■ and t>il>e8 oxygen; and a nurtiun of llio 
of the specific gnuity ol IP-j. These iron, Iweoniing oeroxidized, falls to 
appear ed to him to 'he an ore, con- Hn* bottom. Mnlphate ot iron is not 
Bisting entirely of two new metals. made in the direct way, berause it can 
IKON, is a'liietiil ol a bluish svhite he obtained at less charge I nun the 
colour, of eonsideriiMc hardness and siceoiiiposilion of martial pyrites. It 
elasticity ; very mallealdc, and ex- exists in tno stal-s, one eoiitaiiiiiig 
ccedmgly tenacious .-iiid ductile. Thi« oxide of iron, with 0"22 of oxygen, 
metal is easily oxidized. A piece ol which is of a pale green, not altered 
iron wire, immersed in a jar of oxy- l>y gallic acid, and giving a while ore- 
gen gas, bring ignited at one eiiil, cipitate w ilh pru»siate of pot-asb. The 
will be entirely euiisumed by the sue- other, in which the iron it roiiitiined 
costive eombiistiuii ot its parts. It with (PIIO of oxygen, is red, not ery«- 
reiiuires a veiy intense lieat to fuse it. tallizahle, and gives a black precipi- 
On which account it can only l«‘ tate with gallic acid, and a blue with 
brought into tlie shape of tools and prussiatc of potash. In the common 
utensils by liaininct iiig. 'J'his high sulpiiatc, these two are olXen mixed 
degree of infusihilily would deprive in various proportions. .Sulpiiate of 
it of the most valualde property ol me- iron is deroniposed liy alkalis and liy 
tals; namely, the uniting ol smaller lime. Caustic* fixed alkali preclpitales 
masses into one, if it did not potness the iron in deep green liorks, wliich 
another singular and advantageous are dissolved hy the ii'lditlon of more 
jiropertv, whini is found in no olliei alkali, aiidfoiina red tinetiire. Ve- 
metal except platina ; iinnielv, that ol getahle astringent matters, such as 
welding. In a ■white heat, iron ap- iiutgalls the husks of nuts, logwood, 
pears as if covered with a kind of var- lea. Ike. which contain laniiiti ninl 
nish : and in Ibis slab il two pieces gallic acid, preripitate a line Idacfc 
be api-IirJ together, they u ill adhere, leeula Iroin sulphate of iron, wliieli 
and may he perfectly united by lorg- I reiiiaiiis suspended for a considerable 
ing. When iron is exposed l*i tin* ac- j lime in tlie fiiiid, liy tlie additlsm of 
tion of moist air or w ater, it anjiilres j gniii aralm*. Tins fluid is well known 
weight iiv gradual oxi Iation, and liv-} by the name ol ink. The iieaiitifiil 
•Irogen gas e.-capes ; this is a very j |■iglln•lll, well known In the arts by 
Blow operation. Out it tbe steam ol | the name ol Prussian iduc, is likewise 
water be made to pass througli a red- j a pieritiitate afforded tiy sulphate of 
hot giin barrel, or lliroiigh an ignited I iron, ('onceiitratea mtrir arid nets 
copper orglnss Icilie, eonlaiiiiiig iion |'cry strongly upon iron tilings, mneh 
■wire, the iron bci OHO-eoiivei led into I nitrous gas being disengaged at the 
an oxide, while liydrogen gas passes same time. The solution is of a red¬ 
out at the other end of the barrel, lly dish Inowii, and deposits the oxide of 
the aef.ion of stronger lieat this lie- ii'on alter a **ertain time ; more espe- 
eomes a reddish-brown oxide. The ‘ i'lHy >1 the vessel he lelt exposed to 
yellow rust, fonned when iron is long Ihe air. A diluted nitric acid alfonl.s 
exposed to damp air, is not a siiii|dr a more permanent solution ol iron of 
oxide, as it contains n portion of car- a greenish colour, or sometimes of a 
bonie acid. The concentrated ml- yellow eoloiir. Neither of tlie boIu- 
phuric acid scarcely arts on iron, un- lions aSbrd crystals, hut both depo- 
less it is bailing. If the acid he di- »it the oxide of iron hy boiling, at Ihe 
luted with twoor three parts pfwateri sauiellme that the fluid assunee a 
3dd 
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fr^lntlnous appearnnce. Pilated mu- phur> tb« two 8ubitan««s eombtno^ 
riatin acifl rapidly (tiHuotvcfi iion at the and drop down togrether in a flnid 
•Ainc* time that a lan^e quantity of hy- state. Mr. Patclictt fnund, that the 
dro^enis di«eii?aped» and the mixture mapnetical pyrites contains the same 
l>rcome« hot. If inm tiiinps l>e tritii> proportion as tlie artidciat sulphuret, 
rated with muriate of atnnmnta, inoi«- Phosphorus may he combined with 
leiiitip the mixture ; then drying, pii\v> iron by adding it. cut into «malt piece** 
derinp* and as[ain trituratinp; and to fine iron wire heated moderately 
lastly suhliminp with a heat qtiirkly red hi a cnicihle ; or by fusinp six 
raised ; yellow or oranire colour'-d parts of iron clipping*, with six of 
fiower?« will ri*«e, eonsistint? of a mix- iflacial phosphoric arid, and one of 
tiiie of muriate of ammonia, wdt'i charco^ powiler. Tlr* phosphuret is 
nn>re oi less muriate of iron. These, magnetic ; .and .Mr. Hatchett remarks* 
which wen* railed flowers of steel. I that iron, which in it« nolt or pure 
and still imwe improperly e.vj» rcnerM, *tiite cann<»t retain inairnetism. isen-* 
were om‘e esteemed ; but are ahled to do so when hardened by car- 

now nttle used, as they .an* nau*«ou« hon, sulphur, or phosphorus, unless 
in xtiiilion, and cannot very couvani- the dose be so ^reat hs to destroy the 
eiitly be aiven ill any other bTin. (tar- magnetic property, as in mo^t of the 
iMuiir acid, di«Sidved in urater, eom- natural pyrites and plumbatto. The 
bines with a consMierable quantity of cotnlilnation of carbon %vith iron Is of 
iron, in ptoportion to its mass. Phos- all the most important, and under the 
phoric aid I imilcK u ilh iron, but very names of cast-iron and steel, will be 
i,}4iwly. Tiie uni4»n i« best eiTerted by considered iti the latter part of the 
addin*! ail alkaline plin*»pbale to a so- present article. Iron unites with sold* 
Uition ofooe of ti»e Mi’ts ot inm, w hen sliver, and plnllna. When heated to 
it will tall down lu a white precipitate, j a white-heat, and plunged in mercury* 
This acid is iouiid couihinctl with iron I it becomes covered with a coating of 
in the )uj|t ores, and beinir at fir»tjthat metal. Mr. A. Aitken unites an 
taken for a peculiar inet.ab wu* called i amalgam of «inc and mercury with 
shlerite bv Her^inan. l,iquid fluoric ! iron tilings, and then add* muriate of 
acid attacks iron with viidenee; the iron, w'hcn a decomposUbm takes 
solution is not crystallizable, but' place, the muriatic acid coinhiiiin^ 
thickeii'* to a idiy, which may be ren-; with the zinc, and the amalcam of 
derrd s»»]!d by continuitu! the heat, r iron and mercury a««iimii)#r the me- 
'riio acid may be exp'dled by he.atim? J tallic lu*-tre !•>' kneadinjr, as'.isied with 
It >lromrl\, Icavinir a fine rod oxide. | heal. Iron and tin verj’ readily unite 
Horate of iron may he obtained by ■ toirether. Iron does not unite easily 
precipitalini; a solution oi tlie Milphate I With bismuth, at least tu the direct 
with neutral borate ol «oda. Arsenie j way. Thisalloyi.sbnttleandattrart- 
neid likewise unite.* w ith iron. This ; able by the mafrnet. even with three<- 
ar»eiiiate is found native, (’hnunate, fourths of bismuth. As nickel cannot 
of iron has been found in the depart-j be purified from iron without tho 
inenl of \ ar in France, and else^ hei e. jfreatest difiicuUy, it may he presumM 
Sulpliur combines very rea<ii)y with that these snhslauces readily unite, 
iron, A mixture of iron filini< ami Arsenic forms a brittle substance in 
flowers 4»f sulphur betnsr moistened, its oomhiiiation with iron. Cobalt 
or made into a paste, x\ itii water, be- i forms a hard mixture with iron, which 
comes liot, swells, adheres together, is not easily broken. Maniranetie la 
hreifcks, and (nuts watery vapours, of alnmst ahvay^ united with iron in the 
.XM hepatic smtdl. if the mixture be native stale. Tungsten forms a brittle* 
considerable in quantity, as, tor ex- whttish-hrown. haid alloy, of aeoin- 
ample, one hundred pounds, it takes pact texture, when fusinl with white 
fire ill twenty 4»r thirty hours, us soon crude iron. The habitudes of iron 
ns the n<|iicous vapours cease. By with inolylidcna are not known. Iroa 
Jttsimi w'ltii iron, sulphur produces a is the most dilfused, and the most 
compound of the same nature as the abundant of metallic substances. Few 
pyrites, and exhibiting tlie same ra- mineral biKlies or stones are without 
dialed structure when broken. If a an admixture of this metal. Sands* 
bar of iron be lieated to whiteness* clays, tiio w’aters of rivers and springs 
ami then touched with a roll of sul- are scarerly erer i^ifectiy free finn 
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It. The pertt ef hnimel end ▼efeta> kindt, not et ell melleehle. end no her4 
pie labotenoe* Ukewiae edord iron in ee perfectly to wlthatnnd the file ; (rrey 
ilie reeiduet they leave atlcr iiirinera- crude irnu, whicli exhibit! a granulated 
tinn. It liai been found native, in and dull texture when broken ; thU 
large niaseef, in Siberia, and in the tubvtanee is not lu hard and brittle at 
internal parte of South Ainerica. Thte the former, and !• u-ird in the fahriea- 
inntai, however, in ita native atatc, ie tinn of artillery and other artielee 
acarce : inoH iron is found in the elate which retiuire to be bored, turned, or 
of oxide, in oebres, bog ores, and repaired ; and black cast-iron, which 
oUter friable earthy substances, of a is still rougher in its fraeturc, its parts 
red, brown, yellow, or black colour, adhere together lees perfectly than 
The magnet nr loadstone, is gii iron those of the grey crude iron, in order 
ore. Iron is also found in eoiubiiia- to eonvert it into inalteable iron, it is 
tiou with the sulphuric aeid. eitlier placed on n hearth, in the midst of 
dissolved in water, or in the form of charcoal, urged by the wind of two 
sulphate. In the large iron-works, it pair of beltuws. As soon as it bveoiues 
is usual to roast or calcine the ores of fused, a workman continually stirs it 
iron, previous to their fusion ; as well with a long iron instrument. I>urlng 
for the purpose of expelling sulphur- the course of several hours it becomes 
ous or arsenieal parts, as to render grailually le.ss fusible, and assumes the 
tlicm more easily broken into frag- consistence of paste. In this slate it 
mciits of a convenient siie for melting, is earried to a large hammer, the re 
The mineral is melted or run down, in peated blows of which drive nut all 
large furnaces, from 16 to30 feet high ; the part-that still partake of the na- 
luid variously shajied, eiltier eoniealor ture of crude iron so much as to retain 
elliptical, according to the opinion of the the fluid state. By re|)eated heating 
iron-master. Neartbebuttuinorthefui'. and hammering, more of the fusible 
naee is an aperture for the insertiou of iron is forced out. and the remainder 
the pipeof large bellows,worked by wa- tielng malleable, is formed into a bar. 
ter or steam, nr of other machine's for or other form, for sale. Crude iron 
producing a current of air ; and theie loses upwards of oiie-fourtli of its 
are also holes at proper parts of the weight in the process of refining ; 
edifice, to he oi-easionaliy opened, to sometimes, indeed, one-half. Purified 
permit the scoriK and the metal to ttow I or har-iroii is soft, ductile, fiexihle. 
out, as the process may require. Char- i niallealdr, and possesses all the quail- 
eoal orcoke, with lighted hrushwooil, is ties which have been eiiiiiiierated un- 
first thrown in; and when the whole jder lliis article as belonging exeiu- 
iiisido of the furnace has acquired a ' sively to iron. tVhen a bar of iron is 
strong ignition, tlw ore. is thrown in, ' broken, its texture appears fibrous— 
by small quantities at a rime, with ' a property which de^tids upon the 
more of the fuel, and cunim'Illy a por-' mechanical action of the haoimer, 
tioii of limestone, as a Hux , the ore ! while the metal is ciild. Ignition de- 
gradually subsides into the ImUcst part i stroys this fibrous texture, and renders 
of the furnace, where it becomes > the iron more uniform throughout; but 
fused—the earthy part lieing convened hammering restores it. If the purest 
into a kind of glass, while the metatlie ' malle,%lilr iron he bedded in pounded 
part is reduced by tiie coal, and falls ; riiarvoal, in a covered crucible, sod 
ilirough the vitreous matter to the kept for s eertain number of hours in 
lowest place. The quantity of fuel, a strong red-beat, (which time must bo 
the additions, and the heat, must ' longer of shorter, acrording to the 
regulated in order to oidain iron of , greater or less thiekness of the i»rs of 
any desired quality; and this quality | iron) it is fimrid, that by this opera- 
must likewise, in the first prudust, be tioii, which is called cementation, the 
uecessarily, different, acrording to the iron has gainc-d a small addition of 
nature of the parts which eom|H>se ilie welglit, amounting to about the hun- 
wre. The iron whieh is obtained from dred-and-ttftieth, or the two-hundredth 
the smelting furnaces is not pure, and part, and is remarkabiy changed in Its 
usathbe jdisttngttUbed into three, states: properties. It is much more lirittio 
while crude iron, which is brilliant in and fusihie than before. Its surface 
its fracture, and exhiMte a arystaliixed is commonly blistered when it comes 
t«zture> iBor* tfrittle Umd w other out of the crueibte, siad it reqairee to 
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be foTgtd, to bring its perts together 
into a firm »ad continuous state. This 
cemented iron is calied steel. It may 
i>e welded like l>ar-iron, if it has not 
been fused, or uver-cenienled ; but its 
most usefui and advaiitaiteous proper¬ 
ty is that of becoming extremely hard 
will'll ignited and plunged into cold 
water. 'I'ho hardness produced is 

f rreater in proiortion as the steel is 
Hitter, and the water colder. The co¬ 
lours which appear on the surface ul 
steel slowly heated, are yeilowlsh- 
white, yellow, gold-colour, purple, 
violet, deep blue, yell'>wi«h-white ; af¬ 
ter which the iKiiitioii takes place. 
Tliese signs direct the artist in tem¬ 
pering or reducing the liardiicss of 
steel to any deteriiiiuatc standard, if 
steel he too l,ard, it will not be proper 
for tools w’liieli are intended to has'e a 
fine edge, because it will be so brittle, 
tliatltie edge will soon i<eeoiue notched ; 
it it be too sidt, it is evident tiiat the 
edge will heiid or turn. Some artists 
ignite theii tools, and plunge them in¬ 
to Cold water; after which, they 
beigliteii the surface of tiie steel upon 
a Slone ; the tool hringtlieii laid upon 
1 harroal, or upon the suihvee of incited 
lead, III jdaecd in tlie flame of a candle, 
gradually ae*|uires the de-ired colour, 
at which insla t they plunge it into 
water. If a hard temper be desired, 
the piece is di]>ped again, and stirred 
about in the cold water as soon as the 
yclluu' tinge appears, it tiir purple 
appear lieforc the dipping, the tem^r 
will be tit fur graver.*, and tools used 
in working upon metals; if dipped 
wiiile Idue, it will he )>roper for springs, 
and lor instruments use,i in llie cutting 
of suit siiiistaiices, such as cork, lea¬ 
ther, and the like ; but if the last pale 
colour lie waited for, tlio hardness of 
tlie steel will searrely exceed that of 
iron. tVhtiii soft steel is heated to any 
one of tiicse colours, and then plunged 
into water, it does not aci|uire nearly 
so great a degree of hardocss, aa if 
previously made ijuite liard, and Uien 
rcdiieed by tempering. Tlie degree of 
ignition required to harden steel, is 
ditfereut in Uie different kinds. The 
best kinds rciiuire only a low red-beat. 
The harder the steel, Uie more coarse 
and granulated tts fracture will be; 
and as this is not completrly remedied 
by the subsequent tempering, it is ad- 
vuahle to emnloy the least heat ca¬ 
pable of affording the requisite bard- 


new. The nsnal time required for flw ' 
cementation of steel is from six to ten 
hours. If the cementation be continued 
too long, the steel bceomes porous, 
brittle, of a darker fracture, more fu¬ 
sible. and incapable of being forged or 
welded. On the contrary, steel ce¬ 
mented with earthy infusible powders. 
Is gradually reduced to the state of 
forged iron again. Simple ignition 
produces the same effect, iiul is attended 
with Oxidation of the surface. The 
texture of steel is rendered more uni- 
funu by fusing it before it is made into 
bars ; tliis is called caA steel, and is 
rather more difficultly wrought than 
cumiDon steel, because It is more fu¬ 
sible, and is dispersed under the ham¬ 
mer if heated to a white-heat. Tho 
English steel made by eementation, 
and afterwanls fused, and sold under 
the name of cast steel, in bars, plates, 
and other forms, possesses great repu¬ 
tation for its uniformity of texture, 
and other good qualities. It has beety 
stated by various authorities, ot 
wliich the respectaliility and conneo- 
tiuns are calculated to produco tho 
most absolute confidence, that ail tbo 
prime steels of Kuglaud arc made from 
iSwedisli iron, known in this county 
by tbc name of steel iron, of three dif 
ferent marks, the first of which indi 
cates the best quality, and the third tho 
worst. The eouversiou of iron into 
steel, either by fusion, viz. Um direct 
change of rrude iron into steel, or by 
cementation of bar iron, presents many 
objects of interesting inquiry. From 
various experiments of Bergman, it 
appeared, Utat good crude iron, kept 
for a certain time in a state of fusion, 
with such additions as appeared cal¬ 
culated to pro^ce little other eSoct 
tlian that of defending the metal from 
oxidation, became converted into steel, 
with lost of weight. These facts are 
conformable to the general theory of 
Vandermonde, Moan, and BerthoUet; 
for, according to their researches. It 
should follow that part of the carboo 
in Uie crude iron was dissipated, and 
the remainder proved to be such in 
proportion as constitutes steel. Tbo 
same chemist comented crude iron with 
plumbago,-, or carbonate of iron, qnd 
found that the metal had lost no weight. 
Morveau repeated the experimeat arith 
grey crude iron. The lost of weiglit 
was little, if any. The metal exhibited 
the black epot, by the application of 



ClIEMtSTRY. 


nitric Acltl, fit Heel tmiMly does, but it 
<iid not iiai'deti by ignttioii and piling- 
inp in xvator. Hence it U cuiicludod, 
that it was 8<‘arcely iiUrr«‘d ; lor ennU* 
irons al'^o oxhibit the Mack spot, and 
cannot by common manaponicni ar- 
nuirc the hardncfs of steel. Hy pursu¬ 
ing tliis train of rctloction, il wj! 1 fid- 
low, tiiat since crudf iron diiTcrii fr»»m 
ftteid only in the sapernbuiidaiice ol 
raihim, it ought to he ranalde of ex¬ 
treme hardnes", if ignited l<» tliat de¬ 
gree wUieli is retiuisile to eiimhine the 
|n*enter tMii of lliiH rarhoii with the 
iron, and then suddenly nuded. I'his 
Jv neet>iditigly ioutid to he the ca^e. 
If the prey crude iion, coniinonly diJi- 
t'liguisiied hy our founders hy the 
naine of sott metal, be heated to a 
white-heat, and then idiinged into wa¬ 
ter, it l>eeoincs very hard, much whiter, 
denser, and more metallic in iU ap- 
'pearnnee, and will bear a pretty good 
ed;re, fit for gravers, foi the use <d 
turners In iron or steel. In these tools 
the angle of the planes which form the 
edge if* about 46 a**p. The hardnes- of 
this kind of iron is not considerably 
diminished but hy ignition cuntlnuiHl j 
lor a length of lime, whicli is a lad 
also' conformable to what happens in 
steel. For the cast steel will be sol- 
tened fiearly as much by annealing to 
the straw colour, av the harder sleeN 
«re by aniiealitig to a purple or lull 
tdue. Some of our arti>ts have taken 
advantage of this property of so:t 
crude iron, in the fabrication ol axles 
and collars lor W'heel-Wi>rk ; for this 
xoateiial is easily filed am*, turned in 
its soft state, and may afterwards be 
liardencd so as to endure a much 
ikmger time of wear. The founders 
who east wheels and other articles of 
mechanism, are «>ecasionally cnihur- 
xassed by this pro])erty. F<fV. as the 
metal ia poured into their moulds of 
xnuisieneu sand, the evaporation of the 
water carries off a great jHirtion ol 
the heat, and roots the iron so spee¬ 
dily. as to render it extremely hard, 
white, and eloae in its texture. This 
is most remarkable in such portions of 
the metal as have the greatest distance 
to run from the git or aperture of re¬ 
ception- For these conus in contact 
successively with a larger portion of 
the sand, and are there tore more sud- 
deniy°eeoled. We may see the teeth of 
cog-wheels altogether in ^is state. 
While the rim aud other psrit of the 
3Ch 


wheel remained soft. The obvious 
reiwe<ly for this def<»ct is to increase 
the ituiiiher of gits, and to have the 
sand at dry as possible or convenient. 
In other artieles ibis property has 
been applicil to advantage, panieulnrly 
in the steel ndlers f»>r Urge lamina¬ 
ting iniilfl. It hax been stated by a 
workman, that ignited ir-ui, •uddmily 
plunged into the soft leather ol a fhoe, 
beronuM vnv hard on its surla«*e, 
witieh fim^t arise from an instanta¬ 
neous erteet ol en^^e-hardeiiing. Tho 
inerease of dimensions anpiired I y 
steel in liardenintr, N sneh, that in ge¬ 
neral, pieces of wuik finished soft will 
not fit their places when hardent>d. 
The linene**s o| grain in hard steel, as 
exhibited in its Irnrture, is vaiioiit ac- 
c«>rtlinz to the ^{unlity of Ihe rnctul. and 
the temper it ha-received, 'fhelunder 
the steel, the coarser the gram, tint 
ill like circumstances, tme steel has 
the closest irrain, and i- ever the ino-t 
unifirrm in its appear i ce. tVoikineii 
avail tiieinsehcs nnadi of this indica- 
tiorn Jn general, a neat rijivc lined 
fiacture, and evengrev texture.denote 
I gooil steel, and iJo* appearance «d 
threads, cracks, ir hnl’ anl specks, 
denotes the coiiTr.'iry. Hut the man- 
agemcj.t of the Im'giiig, and other i.r- 
rini)stanre»> cd inanula« tunrg. iviii mo- 
dily lijfse indieaitmiH: and t(ic Jl'’cl 
that is goi d h»r some purposes, id.'V 
be Icsv tutted to id her-. It is fiiiind, 
that steel js niore eJh** tuully baidcncd 
ill cohl than in warm water, and, at 
like teini>eratures, more eflfeclnally in 
mercury th.au in water. Oil is foiirtd 
to har-icn llic snifareof .steel much 
more than its internal pat*., so that it 
resists the file, but is nmrb le*s easily 
broken bv the huiniiier. 'rnlbnv diikerv 
from od in the I e.it, which becomes la¬ 
tent for its fusion ; uiid aerordmgly, 
«o1id tallow is nn excellent lunterial 
lor hardening drills and other mnail 
nilielOH. The makers of files rover 
them with the grounds ol beer and 
rotiniion ealt, w’bh h assist tbeir har¬ 
dening. and keep the surlace from 
Hcorilying. The muciluge ol the b<*er 
tupplien a eonlly matter, nml the fused 
salt forma a vartiUh In Uie fire, and 
defenrU the eleel. Very small artieles 
heated in a candle are found to b« 
hardened perfectly, by aiiddmly whirl¬ 
ing them in the cuid air ; and thin ban; 
or platci of steel, such as the mngnetie 
needle of a compass^ ac<fuire a good 
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degree Vy being ignited, 

then laid on a vlate ol cold loud, and 
tiuddcnly «ovcrt‘d with another fdatc. 
The«c would bu uii(*f|ually hardened* 
and iietid, if plunged in water. I'he 
black •ii'Ot whieli iTmains upon 9toel, 
nr crude iron, after itn surlare hat 
been cerrottcd by acid». coni<i)>ts of 
plumbago, which reinaiiw after the 
iron ba-« diMippeured by jialution. So- 
Inthm ill the tulphurir or muriatic 
acid not only exhibtU the idtimbaeo 
contained in iron, 1 lit likewise )h»s- 
s^^^e*» the advantage of shewing tlic 
■late of its rediirtion, by the quantity 
of hydrogen gas whicdi is di'«engaged ; 
fur the quantity of thi'4 gas, in tike cir- 
rumMaiiei'H, is proportional to that tif 
t!te iron which is converted into oxide. 
It ii> found that the white crude iron 
alfurds the least quantity of hvdrogen 
in proportion to its bulk, and leaver a 
model ate portion of plunibago ; the 
grey crude iron affords more hydrogen 
and more plumbago than the white ; 
and the sottest bar iron affords most 
liydrogeii of any, and little nr no plum¬ 
bago, The quantiticM of hydn^gen gas, 
at a in^dinm. by ounce measures, were 
fi'i. aifordiHl by Idd gr.aint of the white 
crude iron ; 71 by the giey crude iron, 
und 77 by the malleable iron. Iron is 
one of the principal ingredients for 
dyeing black. The stuff is tir-^t pre¬ 
pared with a bath of galls and log¬ 
wood, tlioa with a similar bath, to 
which verdegiis is added, and la>«tly 
dyed in a similar bath, with the addi¬ 
tion of Milphate of iron. If it bo wished 
that the cohuir shouid be particularly 
fine, the stuff should ]treviou'*ly be 
dycil of a deep blue ; otherwise, a 
brmvn may be lii>i given with the 
green Iiu^ks <if walnuts. Silk, how¬ 
ever, inu-t not be pre\jou**ly blued 
with indigo, and suinaeh niuy be sub¬ 
stituted in.<«lead of galls, l^cathcr. 
Prepared by tanning witli oak bark, is 
nlaekciied by a solution of sulphate of 
inm. t'ottoii bus a very strong aflinily 
lor oxide of iron, so that, il it l»e iin- 
tnersed in a solution of any salt of 
iron, it assumes a chamois eoloirr.more 
or less deep according to the strength 
of the suliition. The action of the air 
on the oxi le of *iron, deepens the co¬ 
lour ; and if the sha<lc were at first 
deep, the texture of the stuff is liahle 
to b« corroded by it. To prevent this, 
the cotton should be iinaier«.cd in the 
ffolutlen eoldy carefully wrung* and 


immediately plunged into aleyof potT 
ash, mixed with a solution of alum* 
After having lain in this four or fivn 
liours, it is to be wrung, washed, and 
dried. In order to prevent gun-harreU 
from rubling, they are frequently 
browned. This is done by rubbing it 
over when finished with aquafortis or 
spirit of sail diluted with water, and 
laying it by for a week or two, till a 
r>>mpletc ci>al of ni**! is formed. A 
little (^1 is then npilied, and the sur¬ 
face being rubbed dry, is polished by 
means of a hai 'l brii^li and a little bees* 
wax. 'rhe ycUow spoU called iron 
moulds, which are frequently occa¬ 
sioned by washing ink .spots with soap, 
may ill general heiri'.iovcd by leiiion- 
juice, or the oxalic or citric acid>, or by 
muriatic arid diluted witli five or six 
parts of water ; but this must be washed 
off ill a minute or two. Ink spots may 
readily be removed by the came means. 
II the iron mould have remained so 
long, that the iron is very higlily oxi¬ 
dized, so O'* to be iiiMdiihlc in the acid, 
a solution of an alk.aline sulphuret 
may be applied, and after thi« has Ix^eii 
well wa**hed off, the acid will remove 
the stain. The Kpenfic gravity of pure 
iron is 7*7, wliich may be a little in¬ 
creased by bainnienng. It is lt"*s mal¬ 
leable than gold, silver, or copper, but 
it Is nearly as ductile, uire being made 
of irtin, of the diameter of the one 
hundred and fiftieth part of an inch, 
iron combines with oxygen, in differ¬ 
ent propoitions, also with chlorine, 
iodine, sulphur, and carbon. Iron uni¬ 
ted with carbon becomes steel, f'ast 
iron contains a portion of larbon, with 
some other substances. The most use¬ 
ful alloy of iron is that with tin or tin¬ 
plate. Alloys are produced of steely 
with platinum, rhodium, gold, silver, 
anti nickel. Iron is .a valuable article 
in the materia medica. Chalybeate 
sjrrings greatly benefit the eonstitii- 
tioii, and they derive their virtues 
from the quantity of iron diffused 
through them by the agency of a iiiUd 
acid, in which state it is readily taken 
up by the Inctcals. To imit.^.te the 
water of a good chalybeate spring, dis¬ 
solve li grains of the sulphate of Iron, 
and 0(1 of bicarbonate oi potass, in a 
quantity of cold w*ator, and agitate in 
a close vessel. 

IIUIN FLINT, consists of 93*5 sili¬ 
ca, 5 oxide of iron, aud 1 volatile om^ 
ter. Another kind* called red iron 
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fewutfti of TV'SliUci. and St7 hiDKlou i* b«»t oiKde In the lummen 
OKide of iro n. m frost irises It m disarreeabte euloura 

I8AT1S TINCTORIA, tho plant deprives It of Its weight, and impair* 
oaDod woadt used in dyeing. Us gelatinous prlnclplrs. Isinglass 

ISBRIVB. a mineral of an iron* boiled in milk forms a mild nutritious 
Maek colour, consisting of 4b oxide of jelly, and is thus sometimes einploycd 
tttanium. 40 oxide of iron, and 4 ura> medicinally. This, when flavoured by 
uium, according to the analysis of )>r. the art at' the rook, is the blanc-inan- 
Thomson. of iscrine found in the river ge of our tablea A sidutiou of isin- 
l>on, in Alterdecnshirc. Aceonling to glass in water, with a very small nro- 
Klaproth, it consists of 7- oxide of portion of some balsam. spreaiT on 
iron, and Sb oxide of titanium^ Spe- black silk, is the court plaister of the 
eific gravity. 4*6. The mineral acids shops. 

have no effect on it. IVURY. The tusk, or tooth of de- 

ISINOLASti. This substance Is al> fence of the male elephant. It is an 
most wholly gelatine ; ItW grains of intermediate sut>stanre, Iwtwern bona 
good dry isinglass containing rather and horn, not eap.vMe of being sufl. 
more than 9b of matter soluble in ened hy Are, not altogether so hard 
water. Isinglass is made from eertain and brittle as bone. Sometimes it 
flsh found in the Panube, and the ti- grows to an enormous sixe. so ns to 
versofMu'cory. Willoughby.and others weigh near two huitdre.! pounds. The 
inform u*. that it is made of the sound I entire tooth Is of a yellowish, brownish, 
of the Ueluga ; aud Neumann, that it{and sometiim's a dark brown colour on 
is made of the liiiso Uermanoriiin, and the outside, internally white, hollo 
other Ash. which he has freriuently xeeu towards the rout, ana so far as was 
void in tlH! public markets of Vienna. Inserted into the jaw, of a blarkish 
Mr. Jackson remarks, that Uie sounds hrowiocolour. The flnest, whitest, 
of cod, properly prepared, afford this smoothest, and roost eoropact ivory 
substance : and that the lakes of Ante- comes from the island of reyluii. Tho 
rica abound with flsh from which (he grand consumption of this commodity 
very finest sort may he obtained. Isin- i* fur making ornamental utensils, lua- 
glass receives iu different shapes in thematical instruments, eases, boxes, 
tbe following manner:—The parts balls, roinhs, dice, and an infinity of 
of which it is composed, particu* toys. The workmen have methods also 
Ivriy tbe sounds, arc taken from tbe of tingriiig it of a variety of colours, 
fish while sweet and fresh, slit oi>en. Mcrat Ouillot olitaiiied from 100 parts 
washed from their slimy sordc.s, di- ol <vory, 114 gelatine. 61 phosjibatc of 
vested of a very thin menibraiir which lime, and (l‘l carbonate of lime. Tbe 
envelopes the sound, and then exposed coal of ivory is used in the arts under 
to stiffen a little in the air. In this the denomination of Ivury-hlack. I'ar- 
•tate, they are formed into rolls about ticular vessels arc used in the inanu. 
the thickness of a finger, and in length factory of this pigment, for the purpose 
aeeording to the iliteudcd sixe of the of rendering it (icrfoctly black. Home 
staple: a thin membrane is generally travellers speak of the tmith of tho 
aeleeted for the centre of tho roll, sea-horse as an excellent ivory; but it 
round which the rest arc folded alter- U too hard to he sawed or wrought like 
nately, aud about half an inch of oaeb ivory. It is used lor making artificial 
extremity of the roll is turned inwards. teoUi. 

K 

KAI.1. -See PoxAsir. of their figure, they were a long time 

lLiOJ.fN. Tire Chineso cams of| taken for tlie seeds of tbe tree im 
porcfllsin clay. whirb they live; whence they were 

KEpnfA TERRESTRI8. ISarha- called grains of kennes. They also 
dees tare—(See /M/umttit} l>orc the name of vermilion. To dye 

KB1.P. Incinerated ee* weed.— spun worsted with kennes, it is ftm 
(See SttUiJ .boiled half an hour to water with bran, 

KBaMES (eocev* ilieii. tin.) is m then two hours in a fresh bath with 
insect found {n many parte of Aeia, one^lfth of Homan alum, ana ou^ 
and Use south of Europe. On account!,tenth of tartar, to which tour water it 
379 
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rfimntonly a4<lcJ ; kfl«T wliirii. It i> Miiate of lime «nd » an^tegtoM* 
token out, tied up to n linen bar, and matter. If Ibla rreidne lie ^ki6Iv«4 
carflrd te a eo<d plare, arhrre it i« IcR in water, and filtrated, and lett to era* 
•blue day*. To oMaJii a full colour, aa poration. It wtl) form vryetali of kinau 
murti kcrmei ae eijnale thrco.fnurtlii, of lime. Let them be purifl^ bp a 
or even the whole ol the weiebt ol the eeeond Nolutiiin and eryetalizaCioii. Let 
wool. I* pnt into a warm tiatn, and the them afaln be diruilred in ten tlnuM 
wool la put in at tlir firvt bulIlnB. Aa tbeir of water, and pour in ox* 

olutii ii luore deDM! tlian wool, ritber aiie acid, the oxulale of lime will bo 
•t'Uii or ill the fleece, it require* one* aeparated, and by epoutaneuot eruo* 
fuutth lea* uf the lallx in the boilinr, ration, the binie add will yield refuW 
aud i»f Ismiie* in the bath. The colour rry'*tal«. 

that brrtnea aihpatti to wind ha« murh KiNll, A few year* ape tb!* waa 
tear bloom liian tlir trarlei tnaile witli Inirodueed into our kliop* aud medieal 
euclilnnal; wbrocc ttie latter has ireov i^elice by the name of a gum; but 
rally hern iprefrrrrd, siaice the art ot I>r. Dunean bai shown that It ia aa 
ludKhteiiing He colour by incaaf uf extract. It coiitaini aim a speelei of 
eutut'on ol till lias been known. tannin, erbenee it it uaed as an aa* 

KKRMEls MINERAL. (See .Pn/f- trliicrnt in diaritwxai. 
mmtu.) KLEBSCUIEFBA, Adbesire 

Klt-'FItKILL. (See lUcrrtehavm.) state. 

KiNATK UF LI.\fU. Asaltwhirb lOINITE.—See LdflsMfmeandlfar- 

form* 7 tier cent, of einchona. (See fife, 

A'fnsc j KOUMISS. A rinmu liqaid.wlucti 

kink; a CIO, was otflainea by Vau- tbeTaitanuiakeby fermeutlnc uara^ 
quvtin frstin tlir rxtra,'t of riuchnnu. milk, Bonietblnc similar is prepared 
made from infusioTis ot thr bark in hot in Orkney and Shetland, 
water. Alcohol reinorrt |fip resinous KUPViiR NICKKL.— See aVfeJIigl, 
part, and the rcmaindei coatieti of 
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1<AT1PAN^^^ A rriitii of • > 1 '^ fact*, whicli muiit ncoctikrity bo 
eiri) «1 cl*tu< tn Canitia. nf a Marltiib known, bui which arc uut neotloocA 
I'ulniir. The eountrv )•eu{lle ealtert it either iu hooka or in iDemoin. hO' 
hy iitrana of a ata^, at the end <>l caiiae they arc too mimcroua. anti 
wbirh arc faateoed many leather would ap)>rar too minute. Lnalljr, 
thnr>|r«, whieh they Kentty atrike «o thtfre are Jiiaiiy qualltiei iu the aeve- 
tlie Ireea. They form it into rylindri- ml amenta, of which no Juat notjoa 
cal piecea, which are called talHlanum ran m ffiven hy WTiting, and which 
In lurM«. It la Itreatly adulterated by arc [«‘riectly well knowu aa aooa ao 
the adilitioo of hlack aand. It hna they hare been once made to otriko 
hern need iu eepballe and atomachic onraenae'i. Many people think, that 
plaisterc and perfiinira, s lahoraiory h'vel with the rround lo 

l.AUUItATORV. A place properly oioat roDaenieut, for theaake ufwa- 
fitted up for the perforaianee of che- tor. pounding, wacliiait, the. It eer- 
niieal upcraliona. A» cbeiuiatry ie a tniuly haa ad*anta|rre; but it ia 
telciico loiindcd entirely on eaiieri- alao tuhieet to very great laoonvoai- 
tnetit, we caiiuut hope to underatatui once from midrtuTC, Conatant mnla- 
il well, without mailing lurh esperi- lure, tbnneh nut very conaiderablo 
nicidt an verify moiit of the known and aenalhle la many reapeeU, ii • 
fundamentnl operatlona, and al«o very great ineoavenienoc in a ehemU 
auch aa reaaoning. analon, and the cal laborhlorv. Iu aueh a nlaea. 
aplrii' of inquiry, never fait to ang- moat aallne lAatten become aaalat la 
gent to Uioac. whole taate and ault- time, and the iaeerlptiorne fall oft mt 
able talenla lead Ihem to thii ee- are eghced ; Ihr betlowa rot : tho M> 
aential part of ■nperimantat pblto* tala r<Mt; Iba fhmacea moulder, fea^ 
eophy. ^lidei, when a pereoa him- every Ihiag almoat apoUn. A 
aeu ohaervea. mid operaUa, be mut tary, Iherefare. ia nore a4vaaUc% 
percchre, even in the moet cMBmoa buety ptaeed above than Mlaer 
•paratioBa. a great variety of imell itound. thatit atay^aadry aejNhi 

AM 
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riUe. Hie air miiit hare fr«c acerst the furl ainl masagini; tbe crneibl<*«, 
to it; and it mast even be lo con- To the walls of thii laboratory ought 
•treeted. that, by meant of two or to be fastened shelret of diffeieiit 
more opratite openings, a current of hreaillhx and height* ; or these shelve* 
air may be admitted to eairy off any may he suspended by biMikt, The thrives 
noxious vapours or dust. In the la- are to contain gla-s vessels, and tbe 
boiotury a ehimney ouitlit to be cor- products ul operations, and oiiaiit to 
structed so high ihnt n person may be in as great u niiinher ns is pos-il le. 
ea-sily stand under il.r.nd ns e;:tensiie In a laboratory wliere many eaperi- 
as is I'ossiblc ; that is. Irom one wall ments .are m.-ule, there cannot he too 
to another. The tunnel ot tills ehim- niauy shelves. Tlic most roniciii. it 
»ey ou^it t« be as high as it is possj. place lor a stone nr IcaSen i istcni, to 
ble, anosuffirieiitlyci'iitracted to make eontaiii water, i- a corner nl the iaho- 
a good draught. Af eharcoai only ratnry, and under it a sink ought to 
is burnt under this el.imncy, no soot I.e placed with a pile, ty «hir!i tl.e 
is colicctc.l ill it; and thciclsiie it wal.-rioiiud into it may ni-ihaige 
need not he so wide as to .allow a ilscll. jts the xesscN are aiwais 


cbiii'iiei-sweeper to pass up into it. 
I'mlerthis ehimiiey may lie construct¬ 
ed “oiiie brick luniacr-, p.vl'ticularly 
a inciting lurnacc, a furnace lor dis¬ 
tilling uitli an aleinhic, and one or 
two o\ens like those in kilehcus. The 
rest ul the space ought to he filled up 
with stands ul dili'erent heights, (ruin 
a foot to a toot ami a lialt, on whicli 
l/Oitahle liii'iiaees of all kinds aia to 
oe placed. These furnaces are the 
must coi.venieiit, from the facility 
of di-posing them at pleasure ; and 
they are the only luriia'cs whiiliuie 
lieeessary in a small lahoraloi'y. A 
douhle pair ot helluwt ol innit’orate 
size must also be placed -s* eoiiiino- 
diously under the chimney, or as near 
ns the piaer will allow. The-e hel 
lows are sometimes mounted in a port¬ 
able ft aim-; whieh is sufficiently con- 
veuieiit when tbe liellows are not 
more than eighteen or twenty inelies 
long. These beilou's ought tii li.ave 
a pipe directed toward the health 
where the lorge is to h*‘ placed. The 
neces'aiy li.inneea are. the siuijle 
furnace ior distilling with a ci'ppcr 
aleinhie ; a tamp lurnare ; two re- 
verheratory liiriiaces nl dilfercnt sizes, 
for distilling with retort* ; an air oi 
roeltiiig furnace, an essay furnace, 
and a forge Airnace. The various iii- 
•tniinenls and vessels of indispensa¬ 
ble use in a chemical lal oiatory. w ill 
be well noticed in the desrription of 
tbe plates attached to thi* voiuror. 
Under the chiuiiiey, at a convenient 
height, must he a row of hooks diiven 
Into the l ack and side walls, upon 
which are to be hung small shovels ; 
Iron pans ; tongs ; straight, crooked, 
Md circular pincers; pokers: iron 
■illb and other utetuile for disposing 

a?* 


cleaiicd under tlii* cislcin, cloMis ai.d 
lottle blushes oiiglit 1,1 te liui.g upon 
hi ok* fiisfcneil ill the walls near it. 
In the miihile ol tl.e Inliorat. ry a 
laige tuhU’U to he |!uced, on which 
iiiiMurcs arc to he mio.'e, ] repnt atioii.* 
for operations, solutions, pr«ci|ita- 
tioiis, and small lilt i at ions ; in a wui,!, 
whatever doe* not reijuirc lire, ez- 
• opting that of a lamp. In eonvriii- 
ent parts i,i tiie iahoiatory aro to t'C 
placed l.foek* of wood upon ii.a'.s ; 
One ol wl.irh is to sup|oit a ii.id.tlo- 
sized iioii mortar; another to >up|utt 
a middle-sized inailde, oi lather haid 
Slone milllai ; a third to suppi it an 
anvil. Neat the uiortam are to l.e 
hung si arces of different sizes and 
liiii'iiess ; and near tbe anvil a hain- 
iner, flics, lasps, small pincers, scis¬ 
sors, sheer*, and other sniall ulcnsi:*, 
neeesiory to give metaJa a form i im- 
per for the several operations. Two 
ttioreah'.c irrsllrs ought to l,c in a 
laboratory, whieh may serve to sup¬ 
port a large biter inountcd upon a 
Irame, when it is rcijuircd. This :ip- 
puratiis is removed occasionally to the 
most convenient place, f'haicoal is 
an iiiipottant aiticle in a lahornloii, 
and it thci'ctiiic must be placed within 
reach ; Init as tlie hlack dust wl.ich 
tlic. at nut it wlienever it is stirred, i* 
apt to soil ciciy thing In the l.ihoia- 
ti.ry. it had hotter he in some place 
near the lahoratory, together with 
soiiie liirze, which i« very coiiv'cnicul 
for kindling fire* quickly. Tliis placo 
serves, at the same I line, for eoiilain- 
iiig liulky tilings, whieh are not oltcn 
wanted ; such us furmaeps, hricks, 
till'*, clay, llre-r!ay, i|iiivklitnr, *atid, 
and many other thing* iieoessary lor 
chemical operaUuus. tiaslly, a middle 
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•tied Ubtc, with lolid fert, oufcbt to proceed to tbem tmmedtatel^. ttd ba 
be enumerated among the large move- (■ led from one to another; be tlitoks 
abl« of a labiiralor^, the uKeofwbich he iball eaaliy know again the pro* 
i* to lupport a |M>rphyry, or levigating ducts of the flrst eaperiments, and 
Stour, nr rather a very hard dense grit therefore be does nut take time to pot 
Stour,together u'itli a muller made of them in order; he prosecutes with 
the same kind of stone. The other eagerness the experiments which he 
small moveables nr utensils of a labo- has last thought oi ; and in the mean 
ratory are, small band mortars of time, the vessels employed, the glasses 
iron, glass, agate, and Wedgwood's and bottles filled, so accumulate, that 
ware, and their pestles; earthen, he caimot any longer distinguish 
stone metal, and glass vessels, of dif* them;*or at least, be it uncertain 
fereot kinds, funnels, and measures, concerning many of his former pro- 
Sonte white writing papei, and some ducts. This evil is increased, if a new 
unsixed paper for filtcis ; a large num- series of operations succeed, aiul 
her of clean straws, eight or ten enpy all the laboratory; or, if he be 
inches lung, fur stirring mixtures in obliged to quit it for some time, every 
glasses, and for supporting paper fit- thing then goes into cunfnsioii. Thence 
ters placed in glass fiiiitteis. (ilass it frequently happens that he loses‘he 
liihes for stirring and iiiixing collusive ftuits of much labour, and that he 
liquors ; siiatiilas of w<iod, ivory', must throw away almost all the | ro- 
meUd. and glas.. Tiiijp. pasteboards ducts of his cxpciiroeuts. When new 
and horns, very cunveirirnt for col- tescarches and inquiries are made, 
lecting matters bruised wilh water ' the mixtures, results, and pro.iucts of 
upon the le\ igaiing stone, or in ; all the operations ought to he kept a 
moitars; corks of all sixes; blad- long time, distinctly labelled and re* 
ders and linen strips for luting vessels. I gistcred ; for these things, when kept 
▲ good portable pair of bellows; a I some time, frequently present ]dteno- 
guod steel tor striking fire: a glue- inena that were not at all suspected, 
pot, with its little brush; lastly, a I .tinny fine discoveries in chemistrY 
gieat many boxes, of various sixes, lor have hr'en made in this manner, and 
cuntarntng most uf tlie above-own- ' many have certainly been lost by 
tinned things, and which are to lie . throwing away too hastily, or negleet* 
placed upon ilie shelves, lies'!Je ‘ log the prodncts. isinee chemistry 
these thiiijrs. some substanres are so ulTcrs many views fortbe improvement 
necessary' iii most chciiiical operations,, of many important arts, as it presente 
that tliey may tw cnnsiilcred as iiisiru- prospects o( many useful and profiu 
ments requisite for Ihe practice ol this aide discoveries, those wbo apply their 
science. Tliese substances acc ralletl labours in this w'ay ought to be ex- 
reagants. All iiietaU, whicli ought to I ceedingly rircumspect, not to be led 
be very' pure. A pcr-oii (.covided with | into a useless expence of money and 
such instruments and substance-, moy time. In a certain set of experiments, 
at once |ierl'ocm luaiiy cliciuical cx|e'- someone is generally of an imposing 
rimeiils. The general obscn'ations of appearauce.although in reality it is ito- 
Macquer upon the condiiciiug of cbc. thing more, t'hemistry is full of these 
tuii-ai processes, aic tilth raluabl' half successes. « hicli serve only to de- 
Bod Judicious. .Method, order, and reive the unwary, to multiply tlie num- 
eleaiilincss are essentially iiceessary h(ruftrials,aiidtuleadtogreatexpenee, 
ill a chemical labor.'itoiy. Ktceyves. before the fruitlessness of the search 
ael and utensil ought to be u'clt i leanscd is discovered. Uythrse reflections wo 
ns often as it is used, and put again I do not Intend to divert from all such 
into its place ; laliels ought to be put! researches those whose taste and ta- 
upoii all tbe substances. These races, j lents render them fit for them ; on tba 
w'hich serin to he trifiing, are, how jeontrar}, we arkiiow'ledge, that Uw 
ever, very fatiguing and ti dious ; but j iinpruvement of the arts, and the dtl- 
they are also very important, though rovery ot new objects of mnimfaetuto 
frequently little tdisrri'Cd. NVhen a ana comiiierre, arc uiidou! tedly the 
pcrstin is keenly engaged, expel iiiients finest and most interesting part of 
tueeced each other quickly; some teem chemistry, and which make that sci- 
ncarly to decide the tiiaUer, and othci's cnee truly valuable ; fur without ttojOK 
auggest new ideas ; be caimot but ends, what would ebemistry be bHH| 
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tciraep purely throrptie»U knd.cttp*bla the Mine way. The muel1««taoti( and 
of em|ifoying only tome abitraet and emooth anrface of the piantain tree 
tpeculntWe mind*, but ntelett to to- preTenlt itt adhering; and the de> 
riety ? W'e acknowlrdfre a]«o, that the gree of nre.^ture reguiatet the tbiclt> 
Bneees8e-< in tliU kind of rhemicat en- nett of the coating of lar, at the tame 
quiry are not rare, and that their an- time that the flnenett of the bag de< 
thort have t-ometimet arqnirrit for- terminet it* eleamett and trantpa* 
tune*, to much the more honourable, reney. Analyted tty Mr. Hatchett, 
at being the fniitt of their taleiitt and ttick-lae gave in 100 partt, retin OS. 
Induitry. But we repeat, that in colonring extract 10. wax 0, gluten 
thete reaearchet, the more danltng fi‘5, extraneoua aubataneea 6*5 j teed- 
and near any inrrett anpeqra. the lac, retin, SS'd, colouring extract 2*$, 
more cirrumipcctioo. and even dii- wax 4'S, glnten S; ahell-lac, retin 
trust. It iiecettary. 00-!), cuiuuring extract 0'6„ wax 4, 

LABRADOR SPAR, a species of gluten 2'S. The gluten greatly re- 
feltpar. temblet tliat of wheal, if it be not pre- 

L.4C, it a mhttanre well known in citcly the tame; and the wax it ana- 
Europe, under the rtilfprent aiipidU- logon* to that of tlie inyrica cerifera. 
tiuiii of ttiek-lae, thell-Iac, and teed- In India, lac it fathioued Into ringa, 
lac. The drat it the lac in it* natural ’ licailt, anil otlicr trinkets ; sealing- 
atate, cnerutting tniail branches nr wax, varnitlie-, and lakes fur painteri, 
twigs. Seed-lac it tlie stick-lac trpa- are made from it; K it ranch used aa 
rated from the twigs, appearing in a a red dye, and wool tinged with It ia 
granulated form, and probably de- cinjdoyed at a fucut by tlie ladies: 
priveil of pan of its colouring m.attcr and the resinous part melted and 
by bailiiig. Sbcll-lac it the substance mixed with almut thrice its weight of 
Which has undergone a siinple pnrUi- diiely powdered sand, forms polishing 
cation, as mentioned below. Beside ttones. The lapiilaries mix powder 
these we soinetimes meet with a of corundum with it In a similar man- 
fourth. called lump-lac, which is Uie ner. The mlouring niattci it solublo 
aced-lac uieltcd and luruied into cakes, in ivater ; but I part of Imrax to S of 
liBc Is the product of the coccus lacca, lac, renders the whfde soluble by di- 
Which deposit-its eggs 0,1 the branches gestion in w.iter, nearly at a boiling 
of a tree called Ililiar, in Assam, a neat. This solution is pc^l for many 
country bordering on Thibet, and else- purposes to spirit raniisb, and is an 
where in India. It appears designed exc-lli-nt vehicle for water colours.as 
to answer the ptiriMe-e of defending when once drietl, water has no effect 
the eggs from injury, and affording on it. Lixivium of potash, soda, and 
food tor the maggot In a more ad- carbonate of soda, likewise dissolve 
vanced state. It is foi med into ceils, it. So does nitric acid, if digested 
fliiisbed with as much art ami regula- ■> in sufficient qiiaiilily 48 hnurs. 

rity as a honeycomb, but differently Ine eidouriiig matter of the lac loses 
arranged ; and the inhabitants collect eoiisidcraltly ot its beauty by keeping 
It twice a year, in tlie moiitlis of I’e- any teiigtti of time ; but when extraet- 
bruary and August. Fortlic purifii-a- ed fre-h, and precipitated as a lake, 
tion, it is lirokea Into small pirres. it is less liable to Injury, Mr. Bte- 
aiid put into a canvas bag of aleiut phens, a surgeon in Bengal, sent 
four feet long, and not above six nome a great deal prepared in this 
Inches in clrciiniferener. Two of way, which afforde-l a good searlet to 
these bags are in constant use, and rl.dli previously yellowed with querel- 
each of them held by two men. The Iron; but it w uld probably hava 
bag is placed »v«r a lire, and fre- l<een better. If, Instead of prreipitat- 
queiitly tarMbd, till the lac Is liquid ing with alum, he had employed a so- 
anougb to piwa tiirougb its pores : Intion of tin, or merely evapoiatrd tbs 
ariien It Is taken off the Sre, and decoetiuu to dryness, 
twisted in different directions ^ the LACTIC ACID. By evaporating 
Bwn hold It, nt the same time sour whey to ono-eightb, SUering, pre- 
dranlng it along the convex part of cipltating sritb lime-water, and s^a- 
wqpKtfalu tree prepared for this por- rating the Itme by oxalic acid, Befaeelo 
jw««t and while tbit ia doing, the olAained an aqaeoua solution of what 
JlkaKwj^ia heatiiig, te kt IMVid In tw aappoaed to be m peeuUar adt^ 



LAC—LAK 

wMcb bmiteeordlncly been terni«d the tolatlon of tin. The te4 pKMrifUwta 
lactic. To procure It eeperote. be eTO- ina«t be trequentiy eduleoram wl^ 
poreted the lOlotlon tu the eoeiiittenee qroter. Bxclueicely of this, two onuceo 
of honey, poured on it alcohol, tillered of fresh coebtoeoh end 4>ne of erystalo 
this solution, and evaporated the aleo> <if tartar, are to be boiled with a suM* 
hoi. The residuum was an arid of a cient quantity of water, poured at 
yellow colour, liicniiaMe of beinp erys* clear, and precipitated with the sul» 
talized, attraetinit the hiiniMity ol the tion of tin, aiul Inc |•re^ipitale washed, 
air, and forininft ileliquesernt salts At the same time, two pounds of aluos 
with the earths and alkalis, iioiiilloii arc also to he dissolved in water, pre> 
l.aitranpe since exainiiiiHl it more nar- cipitatei^ with a lixivium of poUuh, 
lowly; and troin a series ol expert- and the white earth repeatedly washed 
inents coneludeil, that it ronsists of with huilintt water. Finally, both pro, 
aretic acid, muriate ot potash, a small i-ipitates are to be mixed together i* 
portinn of iron, prohahly dtssolved in their tiuuid state, put upon a tilter, and 
the acetic arid, and an animal mat- dried. Fur the preparation of a cheaper 
ter. suit, instead of cochineal, one pound 

fjACTATES, definite eompoundsof of Itrazil wood maybe employed intbn 
lartic neid, with tlie salitiahle liases. preeeiling manner. Fur the following 
LXCtft'EK, solution ot lac in aleo- process lor making a lake froio road* 
hoi. tier, the Society of Arts voted Sir H, 

l.AKE. This tenn is used to dr- ('. JSngletield their gold medal. En* 
note a species of colours formed Iw eiose two ounces troy of the finest 
preelpitalinx colouring matter with Itutch crop madder in a bag of fin* 
rnme earth Hr oxide. The prinrlpal and strong calieu, large enough to 
lakes arc Carmine, Florence-lakr, and hold three or four times as much. Put 
lake tioiii Madder. For the prepara- it into a large marble or puroclnin 
tion of ('armine, four uuiires of finely mortar, and |Hiur on it a pint of clear 
pulverized roriiinral are to he poured suit water eold. Press the bag in 
into four nr six quarts of rain or dis- eveiy direction, and pound and it 
tilled w ater, that has hern previously about witli a pestle, at laueh as can 
iHiiled in a pewter kettle, and boiled lie done without tearing it, and when 
with It for the space ot six minutes the water is loaded witb aolonr, pour 
longer ; (some advise to add, during it off. Kepeal this process till the wa- 
the hoiling, two drachms of i>ulver- ter comes off but sliglitly tinged, for 
ised crystals of tartar). Eight scru- wiilcli about five pints will be sufltc 
pies of Homan alum in powder are cient. Heat all Uie liquor in au earthen 
then to be added, and tlie whole kept or s.lver vessel, tilt it is near boiling, 
upon the fire one minute longer. As and then pour it Into a targe broiin, in* 
sooii as the gross powder has suhsided tu which a troy ounce ot alum, dis* 
to tile hnitiiin, and the decoction is be- soived in a pint of boiling soft water, 
come clear, the latter is to be caretully has been previously put. Etir the 
decanted into large cylinririra) glasses mixture togetlier, and wliile stirring, 
covered over, and ke|it undisturbed, pour in gefitly about an ounce aiut 
till a tine powder is observed to have naif of a saturated solution of subcar* 
settled at the huttom. The suprrtn- nonate of potasti. l,et it stand till cold, 
cuDihent liiinor is then to be ),oured to settle ; pour off the clear yellow It* 
olf from this powder, and the powder quor: add to the precipitate a quart of 
gradually dried. From the decanted liuiiing soft water, stirring it wnl; and 
liquor, which is still much coloured, when cold, sepaiate by tUtrotiou the 
the rest of the colouring matter may lake, which should waigu half an ouuce. 
be separated by means of the solution If less alum lie employed, tlie eohnsr 
of tin, when it yields a rarmtne little will be somewhat deeper: witb law 
inferior tu the oilier. Fur the nrepu- than three-fourtbs of an ounce, tlw 
ration of Florentine lake, tlie sediment whole of the colouring matter wiU not 
of corhineat that remained in the unite with the alumina. Fresh madder 
kettle may be boiled with tlie requisite root it equal, if not superior to the dry. 
ifiiantity of water, and the red liquor Almost all vegetable eotouringaiWten 
likewise, that remained alter the pre- way be precipitated into lakes, asart 
paratlon of the earmlne, mixed with or few beautiful, by nteaiix of 'Ulinb dt 
u4 the whole precipitated with the oxide of tin. 
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I.AMP.>-See Light. «cld gmt e*fapei aiiring iM« proMM, 

’ 1<AMP OF SA^XV'.— S«o Sufetg aiul «lw aeid in Jccompoaed. When 
lAtmp. tbe. dietillntion i« carried on to dry. 

LAAIPBLACK. The finest lamp- nets, a eatine white maa* remains, * 
lilaek is produced by rollcctin(|r the small porUuu of which is soluble in 
sttuike from ft lamp with a Wnjf <vick« »’ftt<‘r, wihJ i» tue inilphalo of i^ftd ; it 
which iiupplics more oil than cftii l»e ftffordi* er^'BlnU. TIu? r««lduc of tbo 
IHwfectly cuKftumeti ; or hy nulferin^ white iiiasa in an iiJ*oluhle sulphate of 
the flame to play nKainst a metalline if ronsisls of 5 acid pro- 

eorer, which imiieilcs the eomliuslioii, lojiUe. Nitric acid acts alronifly on 
not only by coiiductiiii; olf part of the Muriatic acid acts directly on 

heat, lull by obstructiiiK the cerreot of hy heat, vixidiiing it and disfude- 
nir. Bamphliick. however, is prepared ni); part of its oxide. The acetic acid 
in a iiiucli clieapcr way, for the dc- ||ii|,,olTcs lead ami its oxides, though 
mauds of trade. The drcps wliich re- |irolial>ly tlie access ot air may tie ue- 
niain after the eliqiiation of pitch, or rcssary to the solution of the metal 
else small pieces of fir wood, are itself in this arid. White lend, or ee- 
burned in furnaces of a peculiar con- ru,^, j, made by lolliii,; leaden plates 
strucUon, the sniokesif whirh is made spirally up, so as to leave the space of 
to pass tbroufth a long burizontal flue, aimut an inrh tietweeii each coil, and 
terinmaiing in a close boarded chaui- ,,lacing them ccrfieuily in eatflien 
tier. Tlic root of lliis chainiier is made .mts, at the bottom ot wbirli it some 
of coarse eloth.tlirougli which tlie cur- gn<^ vinegar. The pots ais* to he co- 
rent of air escapes, while the soot re- vered, and exposed lor a length ol 
mains liebind, time to a gentle heat in a sand-bath, 

IjANA PIlllAffiOPIIICA, O'ldlO" or by liedding them in dung, *riic va- 
Bopliieal Wool). The snowy flakes of |ioiir of the vinegar, assisK-d by tlie 
white oxide, wliieli rise and float in tendency of the lead t.i eumbine with 
tlie air from the coiidmstiou of zinc. the oxvieii whirh is present, corriMles 
IsAHlS INFKRNALIS. Potash. the lead, and converts tlie exteroat 

JLAI’IS I,AZI.’1,I.— Aiure-ttont. portion into a while substance which 

JUAPIS NEPHHtTlCL'S,—Ere.Ye- ronies off in flakes, when the lead is 
phrite. iiiu*uiled. The plates are thus treated 

LAPIS ULLARIS. Potstone repealedW, until they are corroded 

LAVA .—See i'otcanoes. through, t'eruse is the only white used 

LEAP, is a white metal of a consi- j„ paintings, fommimly it is adul- 
deraldy blue tinge, very soft and flex- teruted with a mixture ol eha'ik in the 
ibie, not very tenacious, and roiiM-- shops. It may fie dissolved without 
queiitly inca|iablr of being drawn into diffieultv in the aeetie aeid, anil aflonls 
tine wire, though it is easily extended » rrystiilllzable salt, called sugar of 
into thin plates under the haimiier. ipnd fr,ni, its sweet ta»te. This, like 
Its sp. gr. is 1I'3S. It iii»lts at 012 ,11 the preparations of lead, is a 
deg. In a strong heat it toiils, and deadly imlsoii. The rotiiinon sugar of 
emits fumes; during whirh lime, if |,.nd Is an acetate : and tioulanl's ex- 
exposed to the air. its oxidalion pro- tract,made bylwiliiig litharge invine- 
eeeds with eonsideraldr rapidity. Lead gar, a suhaeetatr. The (lOwer of this 
is brittle at tlie time ot roiigelatioii. salt, as a roagulator of niuriis, is su- 
III this state it may lie broken to piercs prriur to the other. It a lot of zinc 
with a hamiiier, and the erystaliza- {,), suspendeil by Inass or iron wire, 
tion of its internal parts will exhibit or a thread, in a mixture of water and 
an arrangement in parallel lines, the acetate of lend, the lead will Im 
Lead is not much altered liy exposure revived, ami form an arlair Hatiirni. 
to air or water, though ttie brightness ofls dissolve the oxide of lead, and 
of ill surface, when cut or scraped, |H>rume thiek and consistent: in whii h 
rery soon goes olf. It is probable tiiat state they are used as the basis of 
a thin stratum of oxide is formed on piasters, eements for water-works, 
the surface, which delends the rest ol paints. &e, .Sulphur readily dissolves 
the metal from corrosion. Most of 1^04 |n the dry way, and produces * 
the acids aturk lead. The sulphuric brittle cmnimuiid, of a deep grey ro- 
doea not act upon it, unless it lie con- ipur and brilliant appearance, wliirh 
ccotnted add hoUing. Sulphurous (g much less fusible thau lead iUell i h 
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prnpcrty wlilch ti common to all the 
coniblniaioni of eulphtir with the more 
funble metaU. The pnoepbone acid, 
exposed to heat toRetber with rhar- 
cual and lead, heeoiurs runverted into 
pliOHOliorue, which combines with the 
metal. Tliis cuinbinatimi dors not 
xreatir diller from ordinary lead ; it 
is mafleabie, and easily cut with a 
knife ; but it loses its brilliancy more 
s|>eedily than pure, lead, and when 
fused upon charcoal with the blow- 
Itipci the pliospliurus burns, and 
leaves the lead behind. Litharge fused 
with ronimuii salt decomposes it; the 
lead unites with the muriatic acid, and 
ioriiis a yellow cciiipuniid, used as a 
pigment. The same decoinpositiuii 
takes place in the liuiiiid way, if coin- 
inou salt lie macerated with litharge ; 
and the solution will contain caustic 
alkali. Lead unites with most ul the 
metals, lioid amt silver are dissolved 
by it in a slight red-heat. Itotli these 
metals are said to be rendered brittle 
by a small ailmixtuie of lead, though 
lead itseil is rendered more ductile 
by a small quantity of ttieiii. I'latina 
forms a brittle cotn|Hiuiid with lead; 
inrrcu'ry amalgamates witli it; but the 
lead is separated troin the mercury by 
agitation. Ill the luim of an impalpa¬ 
ble black powder, oxygen being at the 
aanie time alisorbeil. ('upper and lead 
do not unite but with a .strong heal. 
If lead lie heated so as to boil and 
smoke, it soon liissolves pie<*es ot cop¬ 
per tbrovrii into it ; Ilie inixiure, wlieii 
cold, is liriitle, 'I'lie iiiiion of tliese 
tno metals is roiuarkalily sliglit; lor, 
upon exposing the mass to a lieat no 
greater lliaii that in wliieh lead melts, 
llie lead almost entirely runs off by 
itself. Tins piocess is railed eliqua- 
tioii. Tile cniii'.ser sorts ol leail.wliich 
owe tlieir brittleness and gramilaled 
texture to an adinixturc ol cupper, 
throw' it up to tlie stirliice on being 
melied l>y a small beat. Iron does not 
unite willi lead, as loug u.s both suli- 
stances retain their nieUillic form. Tin 
unites very easily witli tliis metal, and 
forms a compound, vvbich is much 
more fiisilile than lead by itself, and 
is, for tliis reason, used as a solder for 
lead. Two parts of lead, and one of 
tin, form an alloy more fusible than 
either metal alone : this is the solder 
of the plumbers. Bisiiiutli combines 
readily with lead, and affords a metal 
ff « fine cImc gritin« but very brittle. 


A mixture of eight parts biemutb, fiv« 
lead, and three tin, will melt in a heat 
which is not snffleient to cause water 
to boil. Antimony forms a brittle alloy 
with lead. Nickel, cobalt, manganese, 
and xinc, do not unite with lead by 
fusion. All the oxides of lead are 
easily revived with heat and carbon. 
Oxvgeii and lead combine togetlier in 
ditferent proportions. If the nitrate 
of lead lie dissolved in a precipita¬ 
tion produced by potash, tlie precipi¬ 
tate, w^en dried, will become tlie 
yellow protoxide. If it be suiiiewbat 
vitr.Iied, it constitutes litharge ; and 
roinbincd with carbonic acid, it tc- 
coiiies wliite lead, or ceruse. In this 
protoxide of Icail, Berzelius found 
in 107'73 parts, 100 lead and /'/S 
oxygen ; from wlience it is iiiferr^, 
tliat the equivalent nninher of lead is 
12'9;i66, or in round numbers 13. This 
protoxide forms the pigment massicot. 
Bassicot exposed for aliout 48 liours 
to great lieat, becomes red lead, or 
iiiiiiiiiiii, and eunsists of 100 parts lead 
and Il'UO oxygen; and may be rs- 
presented as two primes of lead and 
three of oxygen. By digesting red 
lead in nitric acid, the larger part is 
dissolved ; but a dark brown powder 
remains insniulile, wliirh is found to 
roiisist of loo lead and I5'4 oxygen. 
Chloride of lead is formed by exposing 
the iiiiiriate to a niiMlerate heat, .or 
placing lead in rliloriiie. Iodide is 
till Hied liy healing togetlier the two 
cnnstitueiits. Kalts of lead bare the 
(icroxiiie :nr their base. Tlicy yie'd, 
when placed on cliarcoal liy tlie iilow- 
pipe, a Imtton of lead. Tliey dissolve 
in water, and yield a colourless solu¬ 
tion of an astringent sweetisb taste. 
With ferro prussiate of jagass they 
yield a while precipitate ; vritli liydro- 
siilpliuret ol yxvta-s, and sulpiiuretted 
livdrogen, a lilack precipitate ; with 
gallic arid ,nid itiliisioii of galls, a 
white precipitate ; with a plate of 
zinc, a wliite preripitate, or iiirtallie 
lend. Lead alloyed witli an e<|aal 
weight of tin, ceases to be acted upon 
by vinegar. Acetate and subacetata 
of lead have a good effect, as external 
applications, tor iuffained surfaces, 
bums, scrofulous sores, and as eye¬ 
washes. Lead taken internally is 
very injurious ; hence, the diseases to 
which painters are liable. Litharge, 
dissolved in wines, to give them • 
sweet tMte, is very mischievous. SuU 
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fthar«ttPd hvdroi^ watnr wHI enuse l 
ft to throw down a black precipitate, i 
WWHT. Most of the propcrllrsof i 
lliflit belomr to natural philosophy,; 
and arc accoriliiiply left for oiir siih-' 
sctniont Toluinr; but lipht has also 
properties wliioh arc strietly ehemi- 
eal. of which we here attempt a short 
account. It was discovered hv sir 
WllHani Herscliel, that wlien ilpht 
was refracted hy the pri«in, and 
therehy •eparated Into its s^veti pri¬ 
mary conii>iinent parts, these did not 
evcite heat in an cipta decree. He 
found that hecinninR at violet, the 
ealorific power wii« least, and that it 
ke]d pradnally inereasiinr to the red, 
the other extremity of the prism, 
an I did not even eease there, hut was 
still (Treater even a little iieyond it. 
Tne inferenee was, that there rvere 
ealorifie ray» distinct from the rays 
pco.incinjt vision, of wliicli the spoc- 
trnni ex’ended Iwyond tlie visible ray. 
'Ptiese very delicate exp*'rtiiienls have 
heeii repeated hy other ]>hilosopliers, 
and to a (treat deeree verified ; and 
It niav l>e laid down as clearly aseer- 
tallied, that the ealorifie power of the 
rays in the speetrnin increases from 
the violet to the r«‘d. It is also ex- 
eeedinely probable, if not certain, 
that the eaioritic power iroes Iieyond 
the illuminated space ; tint there is 
reason to helirve that llie maximum 
•f heat is produced in llie last rays of 
the red and not t,eyond the speetrum. 
1 'hese colorific ra]^ follow the (rene- 
ral laws hy which nndividml li(thf is 
governed as to reflec'ion and refrac¬ 
tion. Whilst tlie chiet calorific power 
i« found at tlie red end of the spec- 
Irnm, It is rurious that at the other 
extremity tlie violet there is the chief 
eliemical power in anectinir the co¬ 
lours of siihstanccs cxpiisCii to It. If i 
tiK* lilimr cornea, orimiriaic of silver, 
be moistened, and he ex[>o*ed lo the 
prisinatle s|ieetnim, no elfeet will he 
prodneed npnn it if held in the space 
Iminisdlntely Iieyond the red extre- 
ntlty; hut If hroncht within flic red 
ray, a small elfert will he (irmtuced i>i 
mafclnir the muriate liecome htack. 
and this power will lie greater in 
iroinv an throueh the oranpe, yellow*, 

J ireen, blue, and in«li(;n, itiid will lie 
outrt jfTcati'st of all in the violet; 
and It* power does not there eease, 
Mt extends a tittle beyond it. 8lr 
lttui]itd«<y OaTyfb«nd,tkstniBlstiirr 


of ehloHne and hydroiten acted moro 
rapidly upon each other, romhinlnit 
without explosion, when placed In the 
red ray, than when placed in the 
violet rays. The oxide of mercury 
formed fnim calomel and water of 
potass, when exposed to the spec- 
tnim, was not c)ian(;e(l In the red 
rays, hut when exposeil to the violet. 
It became r«l, which must have 
arisen from the ahsorplion of oxyeen. 
Uniariim, expo.sed to the violet ravs, 
passed rapidly from yellow to (rreen. 
When a easeon« mixture of hydro('cn 
and chlorine were exposed to the 
violet rays hy Messrs. I,iissnr and 
Theiiard,’ an explosion immediately 
took place. The li|Tht produced liy 
coal and oil ans, and by olefiant (tbs, 
when concentr.ated ever so much, 
have not been found to prinluee any 
srnsitile deeree of heat, or to occa 
shm any ehanee on the colour of mn- 
riate of silver, nor to aifect a mixture 
of hvdroiren and chlorine. 

I,iMK. This aluindant earth was 
thouKht to iw a simple ■‘iitistaiiee, un¬ 
til it was deeomposeil hy Sir H. I>ary, 
who loimd it to eonsUt of oxyvn and 
a metaflie liase.w'hteh he denominated 
eeleinin, uiidrr which article it is de¬ 
scribed. The metallic luoperty is 
however only produced by the exjieri- 
mental chemtsf, and is very evanes¬ 
cent. It Is with the oxide ol catvinin 
or lime, that we constantly meet, and 
IN useful ((nalilics render it a mine¬ 
ral of first iintiortaiice The mint im¬ 
portant applirations of lime are to 
arrirultuie and halMinir: on nliicb 
sublerN sir H. Davy has ((iven some 
excellent obseival oiis. Quickllnie in 
it* pure state, wliellier In ixiwdcr, or 
dissoivvil ill water, is intuHons lo 
plants, t»ra«s is kille-l hv waterinfi it 
with lime watet. Itut lime in Its state 
of eninhilialion with carisinic acid, ie 
a iisefnt ii!(rredirnl in soils, f'atra- 
remis earth is found in the ashes of 
the (Treater numlwr of plants; and 
rx|iosrd to the air, lime rannot loni; 
continue caustic, but soon lieeomea 
iinltril to carbonic acid. When lime, 
wliellier freshly luirnt or slaekerl, is 
mixed with any moist fibrous vefela- 
ble matter, there Is a strong action 
between the lime and the ve(;etnble 
matter, end they form a kind of rom- 
pe*t tofrether, of which a part i* usu¬ 
ally soluble In water. By this kJnd of 
vpenrtlw« UiM rotten awitwr wbtcti 
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WM before coaparUireljr Inert, no> mmt reniter tbem 1 cm nutritive. It 
tritive ; and a* charcoal and oxygen tciidii to diminHili likcwiac the iiutri* 
•tnnind in all vcfcctabie inaUers it pnwcri* of nltniiiicn Irom tile »aine 
lirrtiiilr.s at the auine tune converted rauxe* ; and alwnyx deetroyK, to a 
into carbonate of lime. Mild lime, certain extent, tl-e efficaeyol' animat 
iiau'dered limeatuiic, inatlee.or chalka, niainirc-x, either I r cnniliiniiiit with 
Lave uu aetion of llii<i kind u|‘Oii ve- r‘'rlaiti ot their elements or by (iiviiij^ 
Itetahte matter: by their aeliim they to tin in new airaiiKements l.iiiie 
prevent the too rapid deroinioaitioii elioiild never l-e appl.ed witli animal 
of aulmtances already dix'olved ; hut iii'itiuree, iiiilees they are too rirh, or 
they have no teiidi'nc)' to lorui eolii- lor the purp<i«e of pifveiitina noxious 
ble matters, ft is obvious from these effluvia. It is injitrious when niix**d 
eireuin'taiirex, that the operation of ivdh liny coiiiiiioii duin:, and t-nds to 
quicklime, and iiiarle or ehalk, de- lender the extraeliie mailer in.oiu- 
|>eiids upon prlneiplex ullopether dii* hie. in these eases in aldeU l< rmeie 
^rent. Quicklini", in the aet oi l>e- taiioii is li.elul to produce iiiitiiment 
VoininK mild, prepares soliihle out «t from vejietalde siih-taiiees, lime is 
insuluhle matter. It is upon tins rir* always eftie.,eiouK as \v;th tanners 
eiinistaiiee that the operation of lime l.aik. There are two nimies in wl.irn 
in the preparntion for wheat erops lime acts as a eemeiit; in its comhiii- 
depends; and its efficacy in fertilix- aiioii with water, and in its rnnitdii- 
iiiK peats, and in l'riii|cin« into a alioii with earhonie acid. When 
state of cultivation all soils abound- l|•lirklimr is rajddly made into a paste 
ins' in hard roots nr dry lihres. or in- u itii water, it soon lo.,rs its soilness 
Clt veaetahle matter. The solution and the water amt the lime ii-vm to- 
of the question, whether quicklime aelher a solid colienuit mass, whieh 
ouftlit to he applied to a soil, de|H>iHls eonsisis of I part of water to .1 parts 
upon the quantity ot inert veftetahle of lime. When hydrate ot lime, 
oiatter that it emitaiiis. The solution whilst it is coiisobdatinit, is mixed 
of the questinii. win tlier luarle, mild with red oxide of iron, alumina, or 
lime, nr powdered limestone, ou|;ht to silica, the mixture liceomcs balder, 
be applied, depends u■.■uI■ Uie quail- and more eoherent than when lime 
tity of calrareoiis matter nirea ly in alone is used ; and it appears that 
the soil. All soils are iiii)iroied by this is owinfr to a cerlatii deirrec of 
wild lime, and ultimately hy quirk- rhemiral atlraetion lirtwreii livdratr 
lime, which do not elfcKesce with of linie and these bodies ; and they 
acids ; and sands more than clays, render it less liable to derompose hy 
When a soil, deficient in calcareous the action of the earhonie arid in the 
matter, contains much soluble veeeta- air, and less soluble In water. The 
bic manure, the appliration of quirk- basis of all cements that are u«ed for 
lime should aiw.ays be uroided, as it works that are to be covered with 
cither tends to decompose the soluble water, must he formed from hydrate 
matters hy uniting to their carhoii and of lime ; and the lime made from iin* 
oxyitrn so as to In-conie mild lime, or pure limestones answers this purpose 
it ronihines with the soluble matters, very well. Puzxolana is compesed 
and forms rumpounds having less at- principally of silica, alumina, and ox* 
trartion for sratrr than the pure ve- ide of iron ; and it is used mixed with 
Itetahle sulistance. Tlie rase is the lime, to form crinrnts intended to he 
aanu’ with respect to most animal ma- einplnyod underwater. Mr, Smeatou^ 
nures ; but the n)i‘>i-atioii of the lime in the ronstruetion of the Eddystone 
in dill'creiit in did'creiit cases, and de* liyfal.boiise, used a cement composed 
pcmls upon the nature of the animal of equal parts by weicht of slacked 
matter, liinic tornis a kind of iiiso- lime and purzolana. ffozzolana is a 
luble soap with oily nmttors. and then deeoiiiiMis^ lava. Tarraa, which was 
itradiially decomposes them by sepa. formeny imported In eonsiderable 
ratiiift from tbem oxyj{eji and carbon, quantities from Holland, is a mere 
It comhiiies likewise with the animal decomposed basalt: two parts of 
acids, and probably assists their do- slacked lime, and one part of tarras. 
coinpositioD by abstracting carbon* form the principal part of the mortar 
aeeous matter from tbem combined used in the ineat dykes, of HoUand. 
vith oxygen ; att>t aonseqiwiitiy it SHbstaacea wUeb ww answer ail IJM 
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h^ro|[^ «*t»r will ranae < 
ft to throw down o block prcHpItotc. 

liltiHT. Moat of tlio properties of 
llcht bolonp to notiirnl philosophy, 
•ml ore oerur<llu(tly left for our siih- 
seqiient roluine; but Hpht has also 
l^roperties whi'’h ore atrietly ehemi- 
ral, of whli’li we here attempt o short 
heeount. It wo« dlseoveretl by sir 
William llersehel, that when llftht 
was refrueted by the prism, and 
thereby -eparated into lt< syen pri¬ 
mary enmponent ports, these did not 
exelte heat in an eipia deftree. He 
fonml that beirinninif at violet, the 
eahnilie power w.as least, and that it 
kept pradiiolly inereasiiip to the red. 
the other extremity of the pri‘m, 
and did not even erase there, liut was 
still preater eeen a little beyond it. 
The inferenee was, that there were 
ealorilie rays distinct from the rays 
prodnrinp vision, of wliieh the spee- 
trnm extended lieyond tlie visible ray. 
Tliese very ilellente experlineiits has-e 
l>een repei»te<| by other pliilosoplirrs, 
ami til a preat depree verilied ; and 
It mav be laid down as rlearly ascer¬ 
tained, that the ealorIQr power of the 
rays in the sj«eetnim increases from 
the violet to the rc'l. It is also ex- 
es’cdinply probable, if not certain, 
that the eaioritle power poes l>ey>ind 
the inuminated spare : but tliefe is 
reason to believe that the maximum 
of beat Is prtKliierd in the last rays of 
the red and nt>t iieyoml the spectrum. 
These colorific rays follow the pene- 
ra! laws by which undivided lipht Is 
piiverned a« to relleetl.in and refrac¬ 
tion. Whilst the chief eelorifie power 
is found at the red end ef the spee- 
tmm, it is enrions that at the ftther 
extremity tlie violet there is the chief 
chemical p<Fwer in alTeetlmr tiie co¬ 
lours of substances exp(»se,l to it. If 
the lunar eomea. orninriale of silver, 
be moistened, and be ex|>o*ed ti> the 
prismalle spretrum, no efh*et will be 
pmdnred upon it if held in the spare 
fmmediately beyond the red extre¬ 
mity ; but if broiipht within the red 
ray, a small elfert will be pisKlnee I )•, 
maVlnp the mnriate beeome blat-k. 
and till* powc will be prealer in 
poinp •(! tnroiiph tl»e oranpe, yellow, 
proeil, blue, aiol indipo, and will l>r 
l•u■d prealest of all In the violet; 
awl It# power doea not there cease, 
but exteiMls a little Iteyond it. Kir 
UaaipliMy Davy fouad, taat a mixture 


of elilorine and bydropeti acted mora 
rapidly upon each other, comMnlnp 
without explosion, when placed In the 
red ray, than when placed in the 
violet rays. The oxide of merenry 
fitmied from calomel and water of 
potass, when exposed to the sper* 
trum, was not chnnped in the red 
rays, hut when expos^ to the violet. 
It became red, which must have 
arisen from the absorption of oxypen. 
yniaeiim, exposed to the violet rays, 
passed rapidly from yellow to preen, 
when a paseoiis mixture of hydropeii 
and chlorine were exposed to the 
violet r.ays by Messrs, l.iissae and 
Theiiard, an explosion Immediately 
took place. The llphf produced by 
coal and oil pas, and by uleiiant pas, 
when eoneehl rated ever so much, 
have not been found to produce any 
sensible decree of heat, or to oeea 
sion any ehaiipe on the colour of mn¬ 
riate of silver, m>r to atfeet a mixture 
of hydropen and chlorine. 

IiIMK. This abundant earth was 
thoupht to be a simple substance, un¬ 
til it wa* decomposed by Kir H. Dai y, 
who found it to consist of oxypen and 
a metallie base, which he denominated 
caleiiiin, under which article it is rie- 
seribeil. The metallie property la 
however only prodin-ed by the exfWri- 
raental chenilst, and is very evanes- 
eent. It is with tlie oxide ot ealcinin 
or lime, that we ronstantly meet, and 
its useful <|ualilies render it a mine¬ 
ral ot first im|Hirtonrr The most iin- 
portanl applications of lime an* In 
Bpvieultuie and bulMlnp: on which 
suhlects sir fi. Davy has piveii M>inc 
excellent obset vat-ons. Quicklbiie in 
its pure state, whether In lotwder, or 
dissolved in w.iter, is iniurions to 
plants, tirass is killed bvwaleriiip il 
with lime water, lint lime in Its state 
ol rombinntion wilii earismic acid, it 
a iisflnl inpristienl in soils. f'ale.x- 
reons earth is found in the ashes of 
the prenler niimlier of plants ; and 
exposed to the air, lime eaiinot loop 
eonllniie eaii«tie, but s<M>n becomes 
nriitcd to earbonie acid. When bine, 
wliellier freslily burnt or slackeil, is 
■nixed with any moist tihrous vepeia- 
ble matter, there is a stronp aMInn 
between the lime and the vepetabln 
matter, and they form a kind of com. 
post topether, of which a part ix usn. 
ally soluble In water. Hy this kind of 
opmUwr Um roiticn autteriridek 
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WM befort eomiMirUii'vl; iMit, nn> 
tritive ; and at cbarroal ami oxygen 
abnanti iu all vcgrtablo inaitci>, it 
ix'votneii at ttie tame liiuo ounvorteii 
into carbonate of lime. Mild lime, 
owdered limettune. mat let, or chalka, 
are no action of tlii'< kind u|>ou rr- 
gctaidc matter: by their action they 
prevent the too rapid dccoini otition 
of tubetancea already dis’ulved ; blit 
they bare no tendeney to lorni tolu- 
ble matter*. It ie oiiviout* from tliete 
eirruiintaiiret, tlnit the oprintion of 
quicklime, and m.'irle or cha.k, de- 
Iwiidt upon prinripht nllopetherdil- 
fierrnt. Quicklime, in the act ot lic. 
Valuing mibi, prepare* tolnide out n| 
insoluble matter, it is upon thm cir- 
ciiuietancc that llic t^pevatiou of lime 
iu the preparation for ulical crops 
depend* : and its rihracy in fertiliz¬ 
ing peats, and in Iriiiging into u 
(tuteof cultivation all soil* aliouiid- 
ing in hard mots or dry tilires, or in¬ 
ert sraetable matter. The solution 
of the <|uestion. ivhellier ijtitcklinie 
ought to be applieil to a soil, depends 
upon tlie <|Uaiitity ol inert vegetable 
matter that it contains. The solutmii 
of the question, win tlier luarlc, mild 
lime, or powderi'd liinvstone, ouglit to 
be applied, depends iiaoii tlie quan¬ 
tity of caicareims matter ulreaay in 
the soil. All soils are improved by 
mild lime, and ultimately t>y qin<-k- 
liine. wbicli do not elVersescp with 
acids ; and sand* more than clavs, 
When a soil, deficient in raienreons 
matter, contains uiurh soluble vegeta¬ 
ble manure, the application of quick- 
iime slionld always be avoided, as it 
either tends to decompose the soluble 
matters hy nniting to their carbon and 
oxygen su as to become mild lime, or 
it rointilnes witli the soliibtr mutters, 
and forms eompounds basing less at¬ 
traction for water tlian the pure vc- 
gctaliie suhatance. The case i* the 
Mune witli n>spect to most animal ina- 
iiiire* ; but the op-rotiou of tlie lime 
is ditferent in dilfereiit rases, and de- 
pemi* upon the nature of the animal 
matter. I.ime torm- a bind of inso- 
iubla soap with oily matters, and then 
gruduaily decomposes them hy sepa¬ 
rating from them oxygen and carbon. 
It cumbinet likevrise' with the animal 
Acids, and probably assists their de¬ 
composition by abstracting carbon¬ 
aceous matter from them combined 
■rith (txy^ui aiKi a(uiMi)acimy it 
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must render them less nntritirr- tt 
tends to diminish likewise the nutri¬ 
tive powers of aliiiiinen (rom tlie same 
raiiscs; and always destroys, to a 
certain extent, tlie efRcacyof animal 
inaiiuri-s, either I'v ciintiiotng with 
e -rtain ot their elements, or liy giving 
to tlicm i>cu' airangeiiients. l,iuie 
simiild never I.e apjda'd witli animat 
m-iniires, unless they are fe<> rich, or 
for the purpose of preventing nnxious 
criinvia. it is iniiirious when iiiix"d 
With Hiiy coimiinii itung, and l-nds to 
render the extractive mait.-r iti-nin- 
hle. In those ca.scs in wl.ici, !• riiien- 
tation is ii-elul to produce iinliinicnt 
from vegetable siih-tanccs, lime i< 
always efhr.ieious as with tanners 
I aik. There are two nxeles m wi.irn 
lime acts as a cement: in its coinhiii- 
atiiiii with water, and in its coniliiti- 
alion with carbonic acid. M'ln'ii 
quicklime <s rapidly inado into a paste 
witli water, it soon lo*i s its soltness, 
and the water and the lime lorin to- 
gctlier a solid coherent mass, whieh 
consist* of 1 part of water to 3 parts 
of lime. When hydrate of lime, 
whilst it is cunsulidaliiig, is mixed 
With red oxide of iron, alumina, or 
silica, the mixture iweninc* liaider. 
and more rt<h'‘rrnl tlian when lime 
alone i* used ; and it appear* that 
this is owing to a certain degree of 
chemical attraction Iwlwcen hydrate 
of lime and tliesc iHidies ; and lliey 
render it Ics* liable to deronipo-e hy 
the action of the r.ai'lionic acid in tlie 
air, and less solnble in water. 'I'lic 
basis of all cements that are u«ed for 
works iliat are to be covered with 
water, must be formed from hydrate 
of lime ; and the lime made from iiiis 
pure Hmestones answer* this piiijiose 
very well, t’uzzolaiia is coin|M'sed 
prineipally of silica, alumina, and ox¬ 
ide of iron ; and it is used mixed with 
lime, to form cements intended to he 
employed under water. Mr. Smeaton, 
in the ronstruetion of the Kddystone 
light-house, used a cement couipwied 
of equal part* by weight of slaked 
lime and piizzolana. t*axzolana is a 
decoiiiposed lava. Tarras. which wiia 
foruierV iniiHirtcal In considerable 
nantities from Holland, is a mere 
ecomposed basalt; two parts of 
slacked lime, and one part of tarras. 
form the principal part of the mortar 
used in the graat dykas.of Holland. 
SiibtOMHc* wJileh wUi animr aU tte 
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•nd« of pniMlui* ftnd Uitm. are 
abundant in the BrltUh iidnnds. An 
excellent red tarra> may t>e procured 
in any quantity from the Uiaiit>' Cauae- 
way, in the North of Ireland; and 
deeompuaing basalt is abundant in 
many parts of Scotland, and in the 
northern distrirlsof England in which 
coal is fuund. Parker's ceiiienl. and 
cements of the same kind made at 
the alum works of Lord Bnndss and 
Lord Mulgrnve, arc mixtures of cal¬ 
cined ferruginous, silkiuus, and alu¬ 
minous uialicr, with hydrate of lime. 
The ceiimnts which act by combining 
with carbonic acid, or the common 
mortars, are nuide by mixing log ether 
slacked lime and sagd These mor¬ 
tars at first solidify as hydrates, ai>d 
are slowly converted into cartmnate 
of time hy-the action of tlie carhonic 
acid of the air. Mr. Tennant found 
4 liat a mortar of this kind, in three 
VMrs and a quarter, had regained 
63 per rent, of the quantity ol’ rarbo- 
Dte aehl gas, whirh coiislitutrs the de¬ 
finite propoitinn in carbonate ol lime. 
The rubbish of mortar from lionses 
on-cs its powerlo benefit lands piin- 
edpsdte to the earhoiiate of lime it 
OMlaius. and the sand In it: and its 
■tiM of cohesion renders it particu¬ 
larly fitted to improve clayey soils. 
The hardness of the mortar in very 
obi buildings, depends upon the jier- 
fert eonversion of alt its parts into 
CBrlmnatr ol lime. The purest lime, 
stones are the best adapted for ma¬ 
king this kind of mortar; the niagne- 
siaii UniesUiiies make "xe.ellent water 
eeiuciits, but art with too litUe ener¬ 
gy upon carbonic acid gas, to make 
good common mortar. Tin Homans, 
according to I'liiiy, made their best 
mortar a year Itclore it was n*ed, so 
that it was partially rombined with 
carbonic acid gas before it was em- 
ployed. In burning lime there arc 
some particular ■•rcrautiuns re<|uirrd 
for the different kinds of limestones. 
In general, one bushel of coal is suf¬ 
ficient to make four or fire bushels of 
llnie. The magnesian limestone re¬ 
quires less fuel than the common 
Iimettone. In all cases in which a 
limestone containing much aluminous 
or siliceous earth It burnt, great care 
ahould be taken to prevent the fire 
Iram becoming too intense ; for such 
lime easily vitrifies, lu consequence 
or the aJbrity ttf Uim for sSMa and 


alumina. And at ill mMM places 
tliere are no other Uraestones than 
such as contain other earths, it is 
important to attend to tills circom- 
stance. A moderately good lime may 
be made at a low red-heat, but it wilt 
melt into a {^ass at a white-heat In 
limekilns for burning such lime, there 
should be always a damper, in ge¬ 
neral, n iieii limestones are not mag¬ 
nesian. their purity will be indicated 
by llicir loss ol weight in burning ; 
the more they lose, the larger is tiie 
quantity of calcareous matter they 
contain. The magnesian limestones 
contain more carbonic acid than the 
rmnmon llincstonrs ; and ail of thria'' 
lose more than half their weight by 
calcination. 

LIMESTUNB. I'nder this deno- 
MHiation, naturaiists class not' only 
wliat is commonly called Umestoiie, 
hut also those finer species usually 
detinmiiiatcd marbles. The constitu¬ 
ent parts are tlie same. That granu¬ 
lar liinestoiie is primitive, has been 
long allowed. Among many other re- 
inaikable mountains of this slone, the 
stupendous licigbts of Fintter-Aar- 
liorn, V'ungiraw-Horn, and Shrerk- 
Hnrii# Ol' the Peak of Horror, in tSnis- 
serland, deserve cspeeial coiiimeniora- 
tiuii. Saussure has long siiiceoliserved, 
that it otteii presents lofty spires, like 
granite ; ami Iwing a manifest deposi¬ 
tion, must evince that granite is so 
likewise. It apiiears lietween layers 
ol mica slate and gneiss, as scbisliHir, 
sederitc, ami alternate with craiimon 
slate. Piiiiiitive limestone is com¬ 
monly white, dark iron-grey, or red¬ 
dish brown, and is not always granu¬ 
lar, iH-ing soinctimes compact. It some¬ 
times supplies the place of quarts in 
mica slate, and sometimes of felspar 
in granitoid, and a rock of the gneiss 
striictnrc. It is rarely inetaniferoas, 
but in Silieria it presents rich mines of 
copper, and in utli America, veins 
of gold and silver. It is remarkable, 
that in limestone the shells retain their 
uriginai torm. while in clay slate they 
are eoinprcssed—a circumstance ao- 
cribed to the great subsidence of the 
latter. Caverns are seldom fonnd 
except In limestone, the rock being 
commonly eroded by a stream of wa¬ 
ter. The Wernerians regard lime¬ 
stone as of three forniations— the 
primary, the transitive, and the floets 
ftat^^oi uriaefiUd. Tb« tceoud oftw 













LIM 

eontaina eor»lit«a and madrepores; tare, aometimei eoarse and aometimea 
Imt Fainas' allowed a madrepore in fine. There ia aometimea a aiigtat ad> 
Carrara aiarbte, whicli ia eateemrii' mixture of ailex, often of argil, raralF 
primitive. In granular limestone the of magnesia, which however baa 
t'liataclera mostly rorrespond with been found by cliemical analysis tn 
those of marble ; but the mode of some kinds, as those employed on 
ronibiiiation must varv, as it is not Westminster al bey and tbe ralbedral 
capalile of so fine a puiislk Primitive of York, and that fine earth must of 
granular limestone is often inter- course impart son e of its ii«ua1 qua- 
spersrd willi niira,’ and sometimes lilies of unctuous softness and dura- 
uith oibirulur crystals of qu.iriz. bility. iiy some little research it 
There is a speries of limestone which might*probably be discovered from 
lias been railed pisolite, Irnin its wiiat quarter the stone used in our 
appearance ie<rnililiiig eonglouierii- cathedrals and other ancient buildings 
ted iH'us, and is I'hii'tl) liroiiglit iioni was procured. At present,'the most 
Carlsliad in ilobrniia, n here it con- remarkable koiiite used iu the south 
slitutesii large bed. it is of a yelluve- of Kiigland is that of Portland, which 
fsh while, and the imaginary peas is thus described by Jlr. Woodwards 
are in elegant eonrentiir layers of Stone out of the great quarry of 
wliite and In owii, formed around a Portland, of a pale or whitish colour, 
grain of sand, like pearls in the shell, composed of numerous small rounded 
Cionstedl has with some propriety grains, not unlike the smaller ova of 
ranked it among the sinters or depo- fishes. They split in the cutting of 
sitiuus. There is anotlier kind of the stone, so that it Is capable of 
limesioiie railed sinapitr, from its being brought to a surface, very 
leseuitding nnt-lard-seed ; others rail smooth and rquaL Besides this, and 
it niecoiiite, trom its rrsemUling pup- all sorts of stone that are composed 
py seeds ; Inil a more usual denomi- of granules, will cut and rive in aiqr 
nation IS oiditr, from the eggs or roe I dirertion. as well in a perpendicular 
oi fish. The kelloiistoiie of ilutlaiid- nr in a diagonal aa borixontally and 
shire ami the baib-tone is of this' parallel to the site of tlie strati It 
sort. Shells of almost every sort, ami < is tor this reason that they have ob- 
soophytes and iindlusrae alwund in ; tainrd the name of freestone, 'rhen 
eniniiioii limestones. The Kuhstaiirrs . tliese Itrartlie injuries of the weatlier 
railed alabattrnm and nlabastrifes | rquaily and iiidilirrrntly in all posi- 
by the anrirnts, are well known tnltiniis: whereas all the stone that it 
be merely ealrarrotis, as they effer- slaty, with a texture long and'parallel 
vrser witli nitrous arid ; whereas tlie to the site of the stratum, will split 
nimlerns bare applied the name of only leiigtliways or borizotilally; or if 
alabaster to quite a distinct substance, it be placed in any other position, ia 
impregnated with the sulphurie arid, apt to give way, start, and burat 
so llial llie iiitmus ran produee no when any great weight is laid U|>aB 
elfert. The alaiiastrite of the anrients it ; whirh iiieonvenieuce the Portland 
is a mere deposition from the snpei- stone is not liable to. The building 
ineiimbent calcareous rocks. It was stone rhielly used at Edinburgh, es- 
inuch used for tioxes to hold oini- pecially in the beautiful new eity, fa 
mrnt, as we learn from Pliny and the fruni the quarry of Craigleilh, aM la 
A'ew Testament. There is a species an argilareuus limestone with blacke 
of stone much used In architecture of isli veins. The ancient Roinam, 
a character which may be considered whose buildings are alike disUu- 
as intetmedbate between limestone guislicd by ma^ittrence and dim- 
aiid martde. It has been drnoiiiiiiated bility, ehletlT like their 8uecessortaeia> 
konite, and appears to have been the ployed the travrrtino, which abOBuda 
freestone of the middle ages, and on the hanks of the Anid. and ta 
called ashler when only roughly hewn, reproduced hy its depositions. To 
.It is not to lie coiibniuded with quite, the lasting nature of this stone, mad 
a different kind of stone also called of the mortar mixed with puxtolaBB, 
freestone by some writers, which Is which also abounds in the oeighbour* 
sandstone, consisting dhlefiy of sill- hood, that Is, to circumstBseoe tuerehi 
ceous earth. Konite is merely a accidental may the praservation ^ 
compact limettoBc of an canby frae* the craukoa sewers and otter weito 
asA 
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of turprising aiitiquhy he aicrlhod. cuticle ef tbe tongue like potess. It 
But tM use of konite in building Is not rery readily soluble In water, 
ascends even to the earliest ages, the and hot water has no greater power 
pyramids of Egypt being constructed than cold water. Exposed to the air. 
wnli this material, which seems to he it attracts carbonic acid, but not mots* 
the lapis troicus of the ancients. The ture i it unites with sulphnr ; with the 
Egyptian konite, which forms a whole acids it forms various salts, as sni 
chain of mountains extending from phate and bisulpliate of litbia ; pbos* 
(iairo and the front of the pyramids phate and biphosphate of llthln ; iii- 
far to the south, is sometimes simple, trate, carbonat", chroniate. oxalate 
and sometimes contains shells, chiefly tartrate, acetate of lithia. There arc 
mtinmulltes, which, when cut across, also thcdouble saltsoftartratcot iithia 
resemble grains of wheat or barley, and p<itass, and tartrate of (ithia and 
whence tlie fable of the ancients, that sod a- It will not form a double salt with 
the workmen employed received such muriate of plaUnuin, and tills distin- 
Tast quantities of grain. Uiat much of guisbes lithia trom potass. Lltliia bat 
It was left and netrifiedL Some of the been found to be like the other a1ka> 
must ancient editices of Persia, Greece lies, a compound of oxygen and a me- 
aiid Italy are also built with konite ; tallie basis. This basis has In-cn called 
but the ruins of Pu'stum, and the lithium. According to Gineliii, lithia 
temple of Agrigentuin are of caica- consists of lithium, dii'65, and oxygen, 
rcous tafa.—Por an account of the trsfl, 

different kinds of marble, see.Var&fe. UTHIC ACI1>. This was diseoyer- 

LiIQUEPACTTON, (he act of ren> ed about the year 177*1 by Scheele, in 
dering liquid, which may be done by analitlng huin.an calculi, of many of 
fttsion, as in inelting lead ; by delis wliich it constitutes the greater part, 
queseenee as to melting salts ; or by and of some, particularly that which 
aolution. as of tine lu sulpliuric acid, resembles wood in appearance, it furnn 
ElttUIlflTV. The circumstance of almost the whole. It is likewise prcs 
tieiiw liquid. I sent in human urine, and in that of the 

LIQUOR OF FLINTS. is the solu- I cainel; and Dr. PcarsOii found it in 
tiou of siliceous in alkaline solutions, those ailhrilir concretions comaiuiiiy 
LITHIA.—Anew alkali has been ralied rlialkstuncs, which .Mr.Tennant 
discovered in a mineral tateiy found in lias sinre runlirined. It is often called 
the mine of Uten, in Sweden. T'liis urir acid. The following are tim 
niinerai consists of HO parts of silex. results of Rclicelc's experiments on 
17 of aluminc, and 3 of tlic new ntkuli. calculi, which were found to consist 
It is said that spodumenc contains N iiiniost wholly of this acid : I. Diluted 
^r cent of it, as docs another ininerai sulpliuric acid produced iio effect on 
m>m Uten, called crystallixed Icpido- llic caU-'ilus, but the eonccntraled die 
life, wliich also contains boracic acid, solved it; and the solution distilled 
s^x and aluniine. This alkali is dts- to dryness left a tdack coal, giviug off 
tiiiguislicd by Berzelius from the old sulplnirous arid fumes. 2. 'i'he muri* 
ones: I. By the fusibility of its salts ; atir arid, either diluted nr eoncentra* 
the liquefaction of its sulphate and ted, had no effect oil it, even with 
muriate before they arrive at a red ebullition. 3. Dilute mtric acid at* 
beat, and of the carlmnate at the mo- tacked it cold ; and witli tlie assist, 
meni when it begins to liecome red : aure of heat produced an efferreseenee 
a By_ its muriate, which is deliques-1 and red vapour, carbonic acid was 
cent, like tlie muriate of lime : 3. By evolved, ah-i the calculus was entirely 
its carbonate, which does not readily dissolved. The solution was acid, even 
dissolve in water; but to which it cum. when saturated with (he calculus, and 
inunleatcs precisely the same taste as gave a beautiful red colour to the skin 
the oUtcr alkalies; tlie c.arlmnat« when in half an hour after it was applied ; 
raised to a re,! Iieot in a platinum when evaporated, it became of a blood 
crucible, attacks the platinum as if red. but llic colour was destroyed by 
nitrate of soda or potass bad been cm- adding n drop of acid ; it did not pre- 
ployiid i t. Bv its great capability of cipitate muriate of barytes, or mctul- 
saturatf^sieids. lie solutions, even with the addition 

LITHIA. (CAUSTIC) has a very’ of an alkali; alkalis rendered it moru 
Sharp bomlug taste, and destroys the yellvw,Biid,ifsaperabuii4aiit,eliaag^ 
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it by B ■troBj' diverting b«at to b rote bat tittle. The litliBtc of time i« more 
colour; end thu miiRure taipcrts b mvIuMc then the Bcid Itself; tint oa 
Bhaitar colour to the skin, and is eapa- esposure to the air it is sooo d<>ooair 
bl« of precipHating sulphate of iron posed, the rarbonie acid in tlie atiuoa- 
Uaok, su^hate of cupper irreen. ni- pliere combining with the lime, aad 
trate of sneer grey, super.uxygenated precipitating buth the lithic acid and 
mnrlaCe of inercuiV, and solutions of new formed carbonate of lime sepa* 
lead and ctae, tehite. Lime-water pro- rate from eacii other. 'Hie liUiate of 
ducad i« the nitric suhition a while soda appears from the analysis uf Mr. 
precipitate, which dissolved in the Temiant to couatltute the chicl' part of 
nitric and mnriutie acids without offer- the concr-tious formed in the juints of 
oeseence, and witlmut destroying their gvut^ersous. Tlie litliate of putarii 
acidity. Oxalic acid di t not prreipi- is Dhtained by digesting calculi in 
tatc ft, 4 . Oarhonate of fxitHsh di l caustic lisiriun ; and Fourcruy re- 
not dhi-olrc it, either cold or hut, hnt cunimeiids the precipitation uf the 
a solnlsoii uf ]icrf<*ctly puce |>niasli lithic arid frtiiu this sulntiuii by acetic 
dissolved it even ridd. The suintimi acid, as a good pmees- tor ohlaiiiiiig 
was yelluw ; sweeti-h to the taste ; the acid pure in small, wtiite, hliiuing, 
precipitated by all the acids, even the and aiinost pulverulent needles, it 
esiiiuitie; did nut render lime-water reddens the infusiun of litmus. The 
turidd ; deeuinpused and preelpilated dr}' arid is not acted on nor dissulved 
Solution of iron brown, of copper by the alkaline carbonates, or sub¬ 
grey. of silver Mack, of line, mercury, carbonates. It decomiKises soap when 
and lead, white ; and oKbaled a sme'U assisted by heat; as it does also tba 
of ammonia. 6. Almut SW parts of alkaline sulplHirets and bydrosulpliu- 
lime-srater dissolved the ralrolus by rets. No acid arts on it, except tliose 
digestion, and lost its acrid taste. The that occasion its decomposition. It 
Bulutioa was paitly precipitated liy dissolves in hot solntiuns of potash 
acids. 6. Pure water dissolved it and soda, and likewise in ammonia, 
entirely, hut It was neeessaiT to boil hut less readily. The litbates are all 
for some time a>iO parts with one of tasteh-ss, and resemble in appearance 
the eulculn-in powder. This solution lithic arid itself. They are sparingly 
reddened tincture ol litnUM, did not soluble ; are decomposed by a reel 
nni^r lime-water turbid, and on root- heat, which destroys the acid. The 
lag deposited in smalt erystals almost lithic acid Is precipitated from these 
the whole of what it had taken up. salts, by ail the acids except the pms- 
7. Seventy4wo grains dhitSied in a sic and rarbonie. 
small glass retort tiver an open lire, LITMUS.—See Archit. 

and gradually bruitffbt to a rra lit>at, LIVER OF SULPHUR.—SeeSiti- 
produced water of ammonia mixed phur. 

with a little animal oil, and a brown LIXIVIATION. The apfdicatlon of 
sublimate weighing 3S i^'ains and water to the fixed residues uf bodies, 
IS grains of coal mnained, wiiicli for the purpose of extracting the sa- 
preserved its black colour on red hot line part. 

iron in the open air. The brown sub- LIXIVIUM. A solution obtained 
liniate was rendered w'liite by a second by lixiriatioii. 

subliinatinn ; was destitute til smell, LliAUSTONE.—See Oecs ({f Irmt. 

even when moistened by an alkali; 1-OAM.--See Utoy. 
was acid to Ibe taste : dissolved iu IaWSWOOD. The tree wliich yields 
tmiling water, and al«o in alcohol, but it is called by Idiiiucus. tuematoxyluoi 
In less <|uaiitUy ; did not precipituto caiupcebianum. Logwood U so heavy 
lime-water; and ap|ieared te resenilile as to sink in water; hard, eompaet. 
succinic acid. Pourcroy has found, of a line gr^n, capable of being po- 
that this acid Is abnost entirely snlulile lisbed, and scarcely susceptible ot 
In SOtKl times its weight of ^>id amter, decay. Its predominant colour is red, 
when tlie powder is repeatedly treated tinged with orange, yellow, and blade, 
withit. From bisexperiiuentsfaeInfers, It yields its colour, buth to spirituouB 
that K cuiitaius asote. with a eonslde- and watery menstrua. Alcohol ex- 
rablc portion of carbon, and but IKtle tracts it more readily aud eoplousto 
hydrogen, and little oiiygeB. Of ite' than water. The colour of its dyes p 
conbinationi wiUi the basei'we knowi a flae red, incttalnf a UlUe to Midfit 
383 
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or pur|>]«, trtiicb Is prliiclpsUy. ati> of th« sultstanofs to tw dlstUIeJ (a 
B orTablr in its watery necorlion. This, Uirsp vessels. When vapours uf w«> 
leit to itself, hecunirs in time yrllon'- tery li(|uurs, aiui sucli at are uot\H>r- 
itli, and at Irnfctli lilni'k. Arids turn rosire, are tu be euntained. it is suf> 
it yellow ; aikatis deepen its eolyur, tii ient to surround the joining oi the 
and give it a purple or violet hue. reeeirer to the nose of the aleiubie. 
Htuffs would take only a slight and or of the retort, with slip* of paper 
fading colour from deeuctiun of log- or uf linen, covered with Sour-paste. 
wood, if they were not previously pre> In such cases also slips of wet blad 
pared with alum and tartar. A little der are very eouvciiieiitlv used. When 
alum is added aKo to the bath. Jiy more penetrating and tfissolving va* 
these means they acquire a* pretty pours are tu l>e cuiiti^ieed. a lute is 
good violet. A Idue colour may be to be eiiipluyeU of quicklime slacked 
obtained trom logwood, liy uiixiiig in the air, uud beaten into a liquid 
verdegiis with the hath, aiuf dipping paste with whites ol eggs. This |uiste 
the cloth till it hai acijuiied the pio- i« lo be spread upon linen slips, whirli 
per shade. The great eonsuniplion are toba applied exurtly to the juiii- 
uf logwood is fur blacks, to wbirb it ing uf tlie vessels. Ttiis lute is very 
gives a lustre and velvety east, and eoiiveiileiil. easily dries, beeoiiies so- 
lor greys ot certain shades'. It is al'o ii<t, and suaiciently linn. (If this lute, 
of very extensive use for dilfiTent \e-sels may he luriiied hard enough 
compound roloiirs, wliieli it would hr tu bear poli'shing on the wheel. Lastly. 
diliieuU to obtain of equal beauty nud when acid and currosiie vapours are 
variety, by means of drugs alTording tu lie contained, we must then have re- 
a mure peniiaucnt dye. Juice of log- course to the lute called fat lute, 
wooit is frequently mixed with that of This lute is made by lunuiiig into a 
brasil, to render colours deeper ; their paste some dried clay finely powdered, 
pioportioii being varie<l arrording to sifted through a silken srarre. ami 
the sliade desired, laigwood is used muisteued with water, and then by 
fur dyeing silk, violet. I'ur this, the beating this paste well in a moilar 
silk must be scoured, aluined, and with boiled linseed oil, that is, oil 
washed ; because, wjtliuut .'iliiming. which Ims t>rrn rendered drying by 
it would take uiity a reddish tinge, litharge dissolved in it, and fit fur the 
that vmiihl not stand wetting. To use of painters. Tins lute easily 
dye silks thus, it must be turned in a ! takes and retains the lunn given to 
cold decoction of lugnoiHl, till it has j it. It Is generally roiled into c)lin- 
acqiiired the proper colour ; if the | ders of a convenient size. 'I'liese are 
decoclioii weie used hot, the eohnir j to be applied, by lialtentiig them. t» 
would be in stripes and iiiieveii.! the joinings of the vessels,■ which 
lleigiiiun has alieady observed, (hat j ought tu be perfcctiv dry, hecause the 
a fine violet might b.‘ proiluced from least moiiitare woultl prevent the lute 
logwMoil, liy impregnating tliC silk from adhering. Wheti tlie joinings 
with soliitioii of till. In fart, vve may ) are well rlosed with this fat lute, the 
Ibiis obtain, parlirularly by mixing ' vvliule is to be rorerrd with slips of 
Iflgvrood and bra-il in various pio- -linen spiead with lute of lime and 
purliuiis, a great liuinber of line , whites of eggs. The-e slips are to be 
shades, more or less ineliiied to red,, taste tied with packthread. The sr- 
from lilac to violet.—See llrmntin. cond lute is necessary to keep on the 

Igy.MONITB, or LAUJlUN'iTE, fat lute, lieeause this latter remaiiia 
Di-privinatie Zeolite. soft, and does not lierome solid enough 

Li.'.MACHKLLA.—See I,imr$lonr, to stick an alone. Fine |HUretain 
1,1 'Xa COKNEA. Muriate of sil- clay, mixed wllli a solution of borax, 
ver.—See Silver. is well adapted to iron vessels, the 

LUNAR CAUSTIC. Nitrate of part rroeitM Into an a|.erturc bring 
silver, fused in a low* heal.—See smeared wllli it. 

Si/rrr. LYCOIHIDIUM. The fine dust of 

UU'TK. Tlie lutes with which the tvropudiuiii, or cliibmoss, is properly 
joinings of vessel* are closed, ate of tiie sei-ds of the plaiil, and when rtil- 
dilTeieiit kinds, aerording to the na- fused or strewed lu the air, it lakes 
tjii'e of the Opel xtiiins to be made, and fire from a caudle, and buriu off like 
3bl 



ft flash of liKhtiting 
Luiitlon tliratrr*. 


I.YDIAX STOXK, f-lintr slat». 
I.YTllKOI>ES.—So* Scapolite. 
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It i« used in liio I 
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MArEIlATraV. TI.c stooi-Ingof 

a hoity iti t'olU 

MaJiDKH, a HiiKstunrf \ory cx- 
i*mployefl in dyi'inir. Is the 
of tin* ruhia tinrt.iri/ni. AlUn'Mijrli 
ina<h!rr nil! crow holh in a ^li]y 
r}:i\4'y <oi!, ami In sainl, it surrerits 
in a inoitnately n< It. Holt, ami 
soiiu'uliui sui.tiy Mil! : it is rttlttvaliMl 
in many Ilf the pro\in«‘rs ot Fraioa*, 
in o\!«ui'e, Normanity, ami l*roM*in * : 
the (if Kuroprnii crin\th in that 

M'h’i h roiue- fiom Z«‘a!at.ii. The host 
roots aie aiionl llic ihirKne**' of a 
or, at most, ot the littlr 
imj'ei : the\ are M'mi-tniuspamil, uuil 
ot a loiiili-h rohiur, tJ.ey liave a 
'tion^*' sineU.uml tl;r 1 ark is Hinouth. 
lli^llot a>rrihe«i the Hiipenority ot the 
tnaiidri* wtiseti roines troni the Levant 
to the ( 111 ’umstanec ot it'l.ai in^ Im vii 
it.ieil ill t!ie open air. The led eo- 
lotirmc matter o| iiiaddor may he dis. 
solved in aleotiot, and oti evapnattoii 
a residuiiin of u deep ted Is left. 
Tixi'd alka)} loifiiH in ttiis solution a 
violet, the »>nt|«hun<' aeid a fa\vn-e.»- 
loUted, and tite ^ulpliafe ot potash a 
Ztue rest preidpitale. Preeipjtnti's- 4ft 
xarious “haties may he oiilained hy 
alum, nitie. i hai!;, sunai of lead, and 
tlteinmiate of tin. 't*he <}uatu»ty of 
ut)ueei>ii I'hloi ine reiiuii’eti to dostm) 
tlie tohtnr ot a deeoelioti of madder, 
is dotihle ivhat ih iieecssary To denti ov 
tliat ot a deofvtion of an e.iual weicht 
ot hr:isj| noud. Wi ld wouid reeeive 
from madder only a perishalde dye. 
It tlie e«doininc partit*!*’** x%ere not: 
fixed t»y u i-ase, whirl* oeea^ioiis tliem 
to iiimhtne Hitlt the stiiif mnie iiAi'; 

and udtieti in some mea«>ure 
delemls {Item Inmi the deHirneiite in- 
flupHt'e III the ail* I'nr this purpose, 
the Woollen stud' ate li st indted lori 
two or tinee l.our'* uith u!ttin and | 
tartar, after uinrh they are lelt li>' 
diahi ; tJiey aie ilien Hlictitty wrnne,, 
and put into a linen hac, and earned, 
into a eooj plaei', uhiu'e they are vni*! 
ieied t(» teiiiaiii lor M»me dayn. Thci 
«|iuiutities of ultuii and tartar, uh wellj 
HH jheir prnjmrtUuf', vary mmdi in* 
difTerent n anuf«rt<iru"». lleUot rc-j 
cvuuucihl** Avc ouncc« of aluili and; 


on? otinee of tartar to each ponnd of 
wool ; if ilie propoi's'on of tartar he 
inereased to a eerta:*i dejfun*, instead 
of H red, a deep and dm aide einiin- 
I moil eiilour i* produetM, heeaiise, an 
I we have «een, arid** have a tendeiiey 
to ifive^i yellow tinre to the rohun- 
inc panii les of madder. Ilertlmllet 
loumi, that hy employia}< one hull* 
tartar, the eofour nensildy hordeied 
inore on the rinnamon than when titc 
I )>roportioii was only one-lonilh of the 
alum. In dyeing* with madder, tho 
hath must not he pennitted to hoil, 
iieeaijse that degree of Jieat wimhl 
■iis)io)\e tiie fatvmcolonred pailiele*,* 
which are Icss soluhle than the red, 
and the ridmir would be diflereiil 
tromlhat which we wish to obtain. 
Tile quantity of madder which Mr. 
Poerner einplors is only onestliird of 
Ihr weight of tlie wool, and SehaelTer 
advises only one-ftoti'lli. If wool he 
h<»iled for two hours with one-lourth 
of sulphate of iion. then washed, and 
aiiervi'ards put into eoM %vater with 
oiie fiMirth ut madder, and tiien holh^d 
for an htoir, a H'oiTce colour is pro- 
diieed. Hei gman a hN, that if the 
u'iiol have not heen soaked, and if tt 
lie dyed with one part ot sulphate of 
iron and two of madder, the i»rowii 
ohtaired border.s upon a T4'd. Her- 
thollet employed a solution of tin hi 
various ways, hotli in the prepan.(ion 
-and in the iradderir.g of eloTh. lie 
.used diil'crent soKilioiw of tin. ami 
! found ihaf the t!nt wa< always more 
yellow 4»r iww i;>coloitreil,thouch sinne- 
iimcH bi*n«iitor than that ohtaincil l*y 
theiMinmon process. .Mr.tiuhbehe de- 
I scribes a i.rocem* for dyeing silk with 
.madder. For one pound of t*ilk he 
orders a bath of four minces of aliun, 
undone ounce of a solution of ttu ; 
the liquor is to be left to ?.etlle. wdicii 
it is to he decanted, and tlie silk 
carefullv soaked hi it, and lelt for 
twelve liouis ; and after this prepa* 
lalion, it is to l»e immersed in u hath 
eontaitiinc half a pound of madder 
softened hy hoiling with an iiifasioti 
of galls in white wine; this bath is 
to be kt'pt moilerately b<*t for an 
hoiir, after which it in tv he made to 

F* 
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t>oil for two m!nutos. When taken 
Ifoin the hath, the »ilk h to tie wa-he*! 
in a atieein of water, ami druMt in the 
snii. *Mi*. tiuhlii he eoinpare^ llie Ci»- 
loiirthns ohtuineii, whirh is very per- 
hianent. to tlie Turkey red. If the 
Kails be left out Uie eolour U elearer. 
A g eat decree of brightness may he 
einiiiniinicateil to the tirst td thi‘se. t»y 
afiei wards pasting it through a hatti 
of liras’ll to which one ounce of 

solution of till hat lieeii addftl: the 
eobmr thu^ obtained, he «:«ys j<very 
iHMiitiful and durable. *rhe madder 
red of cotton is dNihiguished ini * two 
kiiuU : one is ealled simple inalder 
red ; the other, whirh is imn h Kru.b^- 
er, N ealled Turkey, or .\dnaiiojde 
red. beeanse it come; from the Le- 
•vanC, and has seldom been ei|nalleit 
in brightness or durability by oi.j 
arti'Is. l>aUs. or J-uniaeli, rlNpose 
thieail and cotton to receive the iiiad* 
der colour, ami the {tioper mordant 
aretate of aluiiiina. Tiie nitrate and 
iiiuriate of iron, as a inonlant, pro- 
iluces a better etfect than the witU 
phate and acetate of the sa.ne aietai ; 
they afford a beautiful well saturated 
violet eolour. The Atlrianople red 
pO'^Hcsses a degree of brightness 
whieh it is didicuU for us to appioach 
by any of the procesneH hithertu men* 
tinned. 

M.VDRKPORK, a species of coral. 
roM'^lsting ot caibonalc of lime, and 
a little Htiiiiial fiiembraiioous ^u)I~ 
stance. 

.M.VtiIRTKIlV. f'hemi'-Ts formerly 
applied this term to atn ost all preci. 
pitates ; nt present U is .;pp!led onU 
to a Jew, whirh have retained the 
itaine f>om liulntnal usage. 

.M.VtjiN KSI A, was mn-idcred as rtjie 
of the jirimlTive earths, and has he-ni 
lo.ij.l by Sir it. Davy to lon-i-*! of 
oKygcn, and a metallic basis rallrd 
m:ii'nesiu!ii. It has lieen tonn.l ua. 
tl\e, eoinniued willi water. To pro¬ 
cure pure niagne-ia, di-snlve any 
cjuaiititvof the smiphate of mugnesja. 
and add to the solution suhearbouate 
of potAMM. ntid the magnesia will be 
precipltiited. Hoil this precipitate 
with distilled water, dry it, and ex¬ 
pose in a crucible, to a red heat. In 
cotnmerce, inagiiettia D usually ob¬ 
tained by actlug on inagne**tnii lime. 
•loiiie with the iilttern of the salt ina 
nnfaetnries, which fs h»ft tiehind alter 
the cooumiii salt U abstracted. The 
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I muriatic acid uftitea with the limp, 
and forms a eoliihle salt, whilst the 
magnesia is left behind. Another 
mode to to deeoinpo.e the hiftern, by 
adding the Mihcari>onate of Aniniimia, 
oht.iined Irotn the distillation of honea 
in iron cylinders. .Muriate of ammo- 
nia, and ?ubearboiiate of magnesia, 
result. If the former be mixed with 
lime and suhlimed, the subearhonaie 
of ammonia is recovered, ant may 
again be mixed with other bittern, to 
oidahi more tnngiiesia. Maifiiesiu {s 
a wiiitt* |ov\ .ler, soft to the toiieh. Itn 
-pfs* ill* giavitv i-- *J*d- It has an 
kulijic edcrl oil iidiision of violet**, 
>•'•11 Jering it green. It i-* very iiilu- 
sitde, but \i(d|s t(» the heat of the 
hy.lioxv,»en bbov pipe. It has very 
little t;t-*fe or s-melf. It absorb'* wa¬ 
ter, but Is almost insolulde in that 
Hiiid. When precipitated by a caiix- 
tic alkali Irom (he Mili bate, it loiins 
a hydtate ; bu? the w.iler may be se¬ 
parated by a red bent. When mag- 
iie«<ift is exposed to the nir, it attracts 
carbonic acid. The inagiie'‘ia o| the 
sfuijis, most itsuallv sold, is the ear- 
hotiatc of magnesia, which is mibi ; 
by expo-ure to beat, the raihomc 
aeid is sejirirnled, and the mRgue*>ia 
will be ftoind to have b»st hall iti 
weight, and to have become r.iusfi.- 
In iiiedicine, magnesia i« given ns an 
Hiiti-acid. and as a purgative also, 
with a vi“w t<i iiiitigale or cure lue 
stone in me bladder, f'autiou onghl 
to be tised iH»t to udinjttister too larire 
ijiiantiticrt, and for too great a lengtii 
o| tifiie, as eases have ocetirreil where 
if has formed e.increti-ois in the how- 
el-. The meluDie ba-is is obfaiue'l 
by elertri'dlv, in lln* sjuae mnnn*‘r as 
haiintn. M'hi-n magne-t.i in -tiongly 
heilelnitb luovo’nmc- td chbnine, 
om* v'du ne oj tixygoj; i-* dl j, 

aiel the rhlott ie i- absoitu***. 'I |u» 
snlr called louii'itc of loariicsia :> a 
chlorine rood lucd with wate». 

dl At »N ICs! A { hv li .de <it). This 
' mineral, con-i-ting o! pure ii.a‘»-ne-ia 
andwatei.wH* toiiiel by Dr. ilrme 
of New York, in New Jersey. Its 
eonstiincnta are #0 magnesia, wa- 
ter. 

MAflXKSIAN MMKSTftXR. The 
constituents ot thi- mineral UM* giver, 
under the article It had 

been long known to farmers In the 
nelfhlmiirtmo'l of Doncaster, that 
liiiie made Iruin a certain Itmevtouo 
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applied to Ute •fton injiiird the 
croos cunulilerahljr. Mr. 'I'rnimnt, in 
inaKiiiic « •erien oi ex eriinentsi upon 
tUift tteciiliar calcareoutt »nlwtatu‘e« 
loiHm tha^ it eontainerl rr)U/;rie!^ia; 
ami on iiiLxmi: Kome c.iirineil tnairnr- 
*»iH ilh in a*i«irJi Jie ‘■owed dii- 
fereut «eotl:*, he {ouitd timr tlwy ciJh'T 
died. «>r te^etated in a M‘i*y itirperh'rf 
inaniiHi, and llie plant** were iM’ver 
heuUliy. And xx ith ^reat jiihtire and 
intrennity ho referre*! the had <»ihTt« 
€»i th'* |•ee!dhsl■ Jiineo^tfUiC l»» the in«p- 
neniuii earth it nmtaii:*'. In msikintf 
ai'ine iiii|iiirie« roiHOTt.inif ItiU '-ui*- 
jeet, II. Duty tound, that there 
\vri*f* ra-e* in \x hti'h this niapne^iati 
tini''^ti>ne xvii» used xvitii pimd rile* t. 
Aii'oiU '.t seine speriiiten-* **J' I me- 
slone xvljieh Lurd J-.t^nerville ]*ut i;i 
til his tH'*» tit‘rt.ed as peru- 

liajly j;«>«»d, pr^^xed t*> he mnirnesian 
And iiiiH* nmde tiointhe 
fij'u'.hei lrin*’»foiie i» ii-ed la Leiee**. 
trr .inre. XX lo'ie it i« ealh'd hat litae : 
and It I-' «tn!«*d hy fnimer** in the 
iieifht‘(»t)r}MM*d 4<l liie «juarrv. tiiat 
thex eiiiplay it adxaidii^'eiuisly In 
small 4{itaiititiee, h Idoni more than 
tio ui *iO t)U«heK to the nere ; and that 
they nnd it may he n*.ed xxith ;;oo«t 
rffee! in lartrer <|uaittUie«<, up«»n neh 
land. A u.inute < lieiitii-.':l eonHtdeia* 
tiaii ut this <|ue<.tioii xxtil lead to it*, 
sidiitmn. Magnesia ii.as a nnieh 
weaker attr.iettoii t**r earh*»nir and 
tiiuri iimr, nrtii xvD) rem.'iin in tiie 
'trU‘ <d raunlie ur eulcined muffnesia 
Ini many month*, thou^li expiwd to 
the an. And as luii;; a« any rausth' 
lime i'rmuij-«>» the imiprirsia runiod 
lie eoiohiiit'd with earhotiie arid, (or 
Inne iii'*t;vnlly attvaets e,irhi>nii' arid 
Iroiu nntftnesia. When a ina^ne*.ian 
IniM'MoMe i*. burnt, t)ir inn^nesia i« 
dejuixrd of eaihoni*' a‘ i.l imieh^oonrr 
than \ !o* lime ; and if t here is not uiurli 
xt-^elahh* or animal matter in the 
sx»ii to supply, 1 y its de< omt»<»sition, 
eaitomir arid^ tin* ina^nr*'ta w ill re> 
iiunti l«n* a lontr white in the raustie 
slate, and in this state acts as a )«*i- 
son to ceitain vefrrtahles. And that 
iiittre iiiaKnesiaii Ume may he nsed 
ril h soils, iM^em* to l*e <nvin^ to 
(he etmim^tniire, that tin* dee*.uuo»i- 
toni Ui the manure ri then*, su^‘piirs 
n* »•!. And nmri*r‘«.a in its 
mil*! stati’, i. e. (ullx «ouihuied wtUi 
earinnile arid, »eem» to l»e always an 
uaelul eonstUueiit of aoiU, t'arbo- 
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nato of mairneaia, fproeiired by boH- 
iti^ the solution of magnesia in 9upor« 
earhoiiatrof potassaj h !S heen thrown 
upon grafts, and upon growing wheat 
and barley, M» a» to render the »ur- 
taee white; 1 ut the vegetation was 
nut iii.iured in llie sli/fjtest degree. 
And one of the ii;4»st iintile part*- of 
(hurxvail-—the Lizard, is a distiirt in 
whirh the foil inuiTatiis mild iiiugne* 
siau ear*h. The Ltzaid Jhfvxns I (*ar 
a fhota and greon giass, whicdi 
feeds sheep, erudueiiic exi'elhmt 
iijiitlon; and (he rultiTalcd parts 
are amongst the he'd corn lands in the 
c<iunty. Lime from the inagnesiaa 
hmrstone may be applied iu large 
fjuantities to opnts ; and where landa 
hare been injured hv the npidiratmn 
ot t»M) large a quariMiy of inagnrsian 
Iimr, peat will hr a |»r<iprr-«ml rfli- 
4*irnt rrmeily. Magnesian limestones 
rjTervesre liltle when plunred into an 
:o-id. A simple tr**! ol luugnrsia in a 
limestone is this rireuiriftlance, and iU 
rendering diluted uilrir arhl or nqita* 
lortt^ milky. From the analysis of 
Mr. Tennant, it appears that the mag- 
ueeian limestones c«*titain from 
20 ':{ to liiaenesia 
StK* t4> 31*7 liuie 
47’*i I'arlioiiir arid 
(rn ciay ami oxide of Iron, 
Magne«ian liniesUuies are usually exw 
loured I mwn or pale yelhixv. 'J'liey 
are huiml in Somersetshire, Leiees- 
lershire, l>ej i>yBlur4*, Shrop-hire, J>iir- 
ttnui. and V<«rkshlre, 1 hare never 
met with any in «dber counties in 
Kngluiid, but they abound in many 
pnits 4*f lielaad# particularly near 
Uidf.xsT. 

.MAliNB.«ilTE. Tolour yellowish- 
gray, or yellow isiwxx'hite, and marked 
XX ith sp4it«*. Jtather ra^'ily frangible, 
Sp. gr. ‘-*’>‘^'1. Its roiistittients are. 
Id inHgne»ia, .M eartionie axdd, 1 nlu- 
luiuH, 0'2o ferruginous manganese, 
U'ldlime. I xx’ater. It i* found at iirubs- 
ehitz iu Moravia, in serpentine ro<*kfl. 

iMALAtUilTK, an ore of cop|»cr. 

MALAt’dJJTB. Sahlilo. 

MALaTES and MALIC ACID. 
See *Sor^i> 

MALLKAIULITY. The property 
of ainetul, by xvlileh it may be Itain- 
meied inti* broad plates. 

.Vt.<\LTilA. A iiiinerul tallow, saitl 
to have heeii fouiul on the coast uf 
Finland. It i» like wax ; lit epeeite 
gravity is 0*77. 
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MANGANESE. This metal i- 
not only an object of inleient in tlie 
speeiilations of the experinient.al r!ie- 
mi..t - l>ut it U of tlie ntimisl use in 
iiianiifuetures, fioai its heim; em¬ 
ployed to furnish the l•hlnriI>e pa--, 
which is so 01100111.11 in Moaohiiir. 
It ib a metal of a dul! wliitKh coinin' 
when hrokt‘11, but which *‘OOti ffi-ow.'. 
dark l)y oxidation, from the action of 
the air. It im hard, brittle, thoinrh 
not pulverizahle. and nnifflk* in itw 
fracture ; so dirticuUIy lusible. that 
no heat yet exhibited ba*» caiwed it to 
run into ina>**<e» of any coiisiderabli* 
maiinttude. It** trr. i** ‘'*0. When 
broken in |iiere»i it lalN into a powder 
by s}ionTaneou'« oxidation, f'micen- 
trated M:l]diunc acid attacks inaii|;a- 
ne.se. at the ►aine time that hydnp&ren 
>ras is* diM'n;?;^?*'1. ll *mlphuric a«'i«l 
l>e added, and drawn o(f bv distilla¬ 
tion »e\cral timf> frmn the black 
oxifle, bv a heat nearh ap|«n»ac!j|iiir 
to icnitioii. in a itlass ve^j^el, it in 
lotind, that ow^en iras is diseneaireit 
towar«l the ond of each proce*-**, and 
part of the oxi le is dIsMdved. The 
M»lution of the «>ulpl)ate made fiom 
the metal tts*-lf colourle.ss. If it be 
made from the black oxide, it i* a 
purplish-red ; but this colour is dc- 
fctrrpved 1*y the litfht of the snii, aifl 
ajrain restored by removing: the soln- 
tion into the dark. Sulphurnus arid 
di*«solve» the oxide, takiinr part <•! i»s 
oxygen, whicii converts it Into sul¬ 
phuric acid, and thus formioy a mi!- 
phate with the reinainin;: oxide. 
Nitric acid di.^sohesi m.jnirancse with 
cffcrvesceiicr, and the escape of i 
nitrous ^us. A sponfrv. i lark, and 
liiable matter remains, which is a 
carburet of iron. The ►olutii»,t di»c*s 
not afford crv'^lal.s. Tin* oxide is 
more leadily soluble in nitrous arid. 
Mantraiiese i** di*>solvel in the u**!!:!! 
manner by inuriattc add. The solu¬ 
tion oi rnatiKaiiCMo in muriatic acid 
Fcarcely affords crystaU ; but a deli- 
<|ijescent saline mass bv evaporation 
M'liich is soluble in ab'ohol. In the 
dry way, the o.xide of nianiranesc 
combines with >uch earths and saline 
Milwtances as are capable of undci- 
Itoiiif; fusion in a strong beat. 'I'hi>*<e 
experJnieiils are most advafitajreoijslv 
performeil by the blow-pipe,—which 
'^’Ids metal melts readily with 
iiwMit of tin* other metals, but i‘e]erts 
mercury. <»old aud iron arcrcudcrcd 


moro fusible by a due addition of 
manganese ; and tho latter metal is 
rendered more ductile, (dipper be¬ 
comes less ttisihlc, and is rendered 
whiter. Imt of a eoloiir siibfect to 
tarnt'‘h. The ore ot tuan^saixme. 
which is known iu Iterhyshire hy tho 
name of is remarkahlo 

tor its >po!ttaiieous itiduimiiation with 
oil. It !■> o| a dark brown colour, of 
a Iriable earthy appearance, partly 
in powder, and parllv in lumps. If 
ball a pound of tliis be dited before 
a tire, and ilterward r-iiffered to cool 
tor al'oiit an bout : aii<l it be then 
loij-ciy ini\<»d or kneaded with two 
ounces ol linseed oil; ihi» whole, in 
'•oinethiru: more thnn half an hour, 
becomes I'radiially hot. and at lenarlh 
bui Ms into tlaiiie. 'I‘hi« effect waiitK 
explanation, ll seems, in some hum- 
sure, to resemble the inllamiitatuin of 
oiU b\ the nitric uci i. Maniiancsc was 
Used chiclly Us irlass ninkers ami 
potters; luit the important disrovcrv 
of ehloiine has crcally e-Ntended iW 
utiUt^, I’bemisfs differ iu the nutiiber 
of oxides,i| tiia}|{:‘aiic-c. Sirll, Mavy 
says, there are two, some say three 
others lour, others live. Sir 11 . Uhs't’s 
lirsf oxide >* the hbi<*k oxide; the 
second is tb<* olive oxide, wdiirit he- 
comes ereeii liylhe action of potass. 

.ManxA. severalvoirctahlep aflord 
manna: bnf tiie asli. the birch, and 
tie alha^i. aPonl it in the baixc-t 
ipiantitics. 'I'he a*h which affoids 
manna xri»ws iiafurally in u)l tenipe- 
I rate cliaiates. but ('abiluia ami 
I-Sicily appear to be the most natiiial 
! countries to this tree. The manna 
rtiMvs naturally from this Irer, mid 
atta^'hes ii-ell to its -blrs in the loiiu 
of w'bite lransj>:irei»t drop>; tail the 
extraction of this juice is tacili- 
tilted by incisions made in the tree 
dnrifi^ summer. Its smell i^ stionx. 
and its t;ole swectisli and >lii!htly 
nauseous; it exposed on hot roul;*. it 
s^.'cUx up, takes f*ic, and leaves a 
lltfbt bulky coal. Water tofaMy dis¬ 
solves it, whether hi»l or ctdd. It il 
be boiled with lime, claiidcd with 
white of ejcc’. and com*e«lrated bv 
evaporafion, it nlTorde crystals of 
•iijrar. .Manna affords, by distillation, 
water, nci l, oil. and niiimonia: itn 
coal affords Used alkali. Thi* sub¬ 
stance forms the basis of many pur- 
Sfntlvc rnedicinen, 

MANUJllSS. Veiretable or anitual 
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•uhfitanecft introdneed Into tlie soil 
for the purpo^n of aerekTatinir vcjfe. 
tAtioiu niH pnMucing’ an incroaso of 
rrop. Th»* manner in wliirh they 
proHnre ctirct lta«» been best 

explaiitfd liy »»ir 11. Davy in his Ler- 
tciron on A^rivultiiral (.'heiniHtry. 
'I’he poiTH in the nhres* of the riM»tH 
*«l plants are po ninall, that if is with 
(iirhriiky they ran he discovered l*y 
the iniert'siMipe ; it is n<*t therefore 
I'l'ihahle, tiiHt solid sutiistances ran 
pas^ into them from the soil. Sir 11. 
Davy tiif'i an experiment on this 
mh|ert : some itnpalpaide t»owdered i 
eharri»al prcn’ured iiy wa^hiiiK^ 
powder xvas placed in a phial rontain-j 
int' pare water, in which a plant of 
peppermint was crowing: the roots 
of the plant were iivetly generally in 
eonlael with the riiarcoal. Tlie e\. 
periment was made in ttie he^rinninir 
ol May. IMI.S; the growth of the 
plant was very vi^^on'otiH during a 
joitniitht. when it was taken out of 
the piiiu) : the roots Were cat through 
in diriferent paits ; hut no cariMuia. 
rctnis matter could he discovered in 
them, nor were ttie smallest librils 
blackened bv eharroal, thouitb this 
inn-t hwe been the case bad the 
ctuktcital been abst»rbod in a solid 
form. No substance is more neces¬ 
sary to plants than earhoiiaceoiis 
lu’itter; and if tins cannot he intro* 
diiced into the organs of plants except 
ill a state of stdation, there is every 
re.kMni to suppose that other suh* 
staticefi less essential will be in the 
same ca«e. Sir 11. Da\yf4»und by 
some ex}K'riments made in isni, that 
plants introduced into strong fresh 
solutions ol sugar, mucilage, tanning 
princt|de, jelly, and other substanees 
died ; hut that plants lived in tlie 
same solutions after they had fer¬ 
mented. At that time, he supposed 
that fermeiilalion was necessary to 
pi'cp.ire the food of plants ; but lie 
Hllerw.i’ds fmind that the deleterious 
ojlect of the recent vegetalde solu¬ 
tions was owing to their being too 
c^mcenlraled ; in c**usequence of 
whicli the \egetable organs were 
pt'obaidy clogged with solid matter, 
and the transpiration by the leaves 
prevented. In the beginning of June, 
in the next year, be used solutions of 
the same substances, hut so much 
diluted, that th4*re was only about 
part of Build vegetable or ani¬ 


mal matter in thene nolution# Planfa 
of mint grew luxuriantly in aH titered 
solutions : but least so in that of th9 
astringcMit matter, lie watered soino 
spots of grass in a garden with the diX« 
fereiit sidiitions separately.and a spot 
with common water: the grass watered 
with solutions of jolly, sugar, and 
mucilage grew most vigorously ; and 
that watered with the solution of the 
tanning principle grew better than 
that watered with ciunmon witer. 
These r^uUs. though not t|ulte fieri- 
sive, favoiir the opinion tiiat soltilde 
matters pa.-s unaltered into the rootn 
of plants ; and the idea is confirmed 
hy the circumstance that the radical 
nhres f»f plants made to grow in infu¬ 
sions of madder are tinged red ; and 
it may be ron?idered as almo'^t proved 
hy the fact, that subst.ances which arcs 
even poisonous to veg'‘tatdcs arc ab- 
soibed by them, Sir II. Davy intro¬ 
duced the roots of a primrose int«» a 
weak sohiti.m of oxi'ie of iron in vi¬ 
negar. and suffered it to remain in it 
till the leaves bccanr* yellow ; the 
roots were then rarefuUy washed in 
distilled water* bruised, tvnd Ifoiled 
in a sin.all quantity of the same lliiid : 
the deeoelion of them passed tlirougU 
;a filtrewas examined by the test of 
infusion of nut-galls : tlie doeuction 
gained a strong tint ctf purple, which 
proves that solutifm of iron had been 
taken up hy the vessels <»r p<»re8 ia 
tlie roots. Vegetable and animal sub¬ 
stances, as shewn hv universal 
experience, are o^msiimefl in vegeta- 
tiiUi; and tlie^'can only nourish the 
plant hy affording solid matters capa¬ 
ble of being dissolved by water, or 
gaseous sultstances capable of !>oin|r 
absorbed by the fluids in the leaves of 
\egetahles ; but such parts of them 
as are rendcrcvl gaseous, and that 
pass into the atmosphere, must pro¬ 
duce a comparatively »>niall effect, for 
gases soon become diffused through 
lilt* mass of the surrounding air. The 
great object in the application of 
manure should be to make it afford as 
much soluble matter as posaible to 
the nmts of the plants ; and that In a 
slow and gradual manner, so that it 
may be entirely consumed in forming 
the sap or organined rarts of thft 
plant. .MucilagifUMis, gelatinous, sac¬ 
charine, oily, and extractive fluids, 
and solution of carbonic acid In water« 
arc substances that in their uiie 
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vtiafiMd itatct eratatn Alnioit all the eoWed, and (he etlfrht femmitatinn 
frinciplet necMiary for the life (hat ((uei on cheeked by the want of 
of plants; hot there are few rases a free romniunication of air, tends lo 
in which they can be applied as ma- render the woody Ahre soluble wltb- 
iiares in their pure forms ; and vefre- out occasiuninK tlic rapid dissipation 
table manures, in {general, eontaiii a of elastic matter. Wlien old pastures 
great excess of fibrous and insolulde are broken up and made arable, not 
matter, which must umlrrao chemical only lias the soil lireii enriched l>y 
changes before they can become the the deatli and slow decay ef tlie 
food of plants. I'ric acid, as has plants which have left soluble matters 
been shown by Dr. Egan, may lie in the soil ; liut the leaves and roots 
obtained from human urine by pour- of tlie gras-es living at the time and 
ing an acid into it; and it oben falls orenpying so large a part of the siir- 
down from urine in the form of face, affVtid sacrhariiie, niurilagiiious, 
brick-colonred eryslais. It consists and extractive matters, wliirli t>r- 
of earhoii, hydrogen, oxygen and come iniinediatels the food of the 
axote; but their proportions liave emp, and tlio gradual deeoinpusilinn 
not yet been determined. V'rle arid affords a siipiidy for successive years, 
is otic of the animal substances least Jfn/ie rake, wbicli is used witli gre.xt 
liable to undergo the (iroeoss of pu- success as a inuniire, roiilains a large 
trefaetion. Whenever manures con- quantity of umrilHice, some aibumi- 
sist principally of matter soluble in nous niatler, and a small quantity of 
water, it is evident that their fermen- oil. Tliis manure sliould be used 
tation or putrefaction should !«• pre- recent, and kept as dry as possilile 
vented as much as possible ; and the before it is applied. It lornis an 
only cases In which tlicse processes excellent dressing for turnip crops j 
can he useful, are when the manure and is most economically applied, 
consists principally of vegetable or being thrown into the soil at tlie same 
animal fibre. The circuinstanres ne- lime with the seed. Wlmever wishes 
cessary for the putrefaction of animal to sec lids practice in its highest de- 
aubstanecs are similar to those re- groe of perfection, sliould observe 
quired for the fermentation of vege- the procea.s on Mr. Coke's fanri in 
table substanees; a temperature Norfolk. Matt dust roiisists rbiefly 
above the freezing point, the presence of the infant radicle separated Irom 
of water, and the presence of oxy- the grain. We have not a correct aiia- 

f :en, at least In the first stage of ly«is of this niaimre ; but there is 
he process. To prevent manures great reason to suppose it must eon- 
from decomposing, they should he lain saeebarine imstter ; and this 
preserved dry, defended from the will aerounl for Its powerful effects, 
contact of air, and kept as cool as Liike rape rake it sliould tie used ns 
possible. AW green rticrulmtplants dry as possible, and its lermeiKution 
coutaiii saeebarine or mucilaginous nrevented. Linsrrd rake Is too va- 
mattrr, with woody fibre, and readily luabte as a food for cattle lo lie niiieh 
ferment. They cannot, therefore, if employed as a manure. The water in 
intended for manure, be used too which /fax and Aemp are steeped (or 
soon after their death. When green the purpose of obtaining the pure 
crop* are to be employed for enridh- vegetable fibre, has eonsideralde fee¬ 
ing w soil, they should be ploughed tilixiiig powers. It apjiears to coii- 
in. If it be posaiUe, when in fiuwer, tain a substanee analogous to albu- 
or at the time the Sower is beginning men, and likewise iiiucli vegetable 
to appear, for it Is at this period that extraetive matter. It putrefies very 
they contain the largest quantity of readily. A certain degree of fermen- 
easily soluble matter, and that their tation is alisolutely neressary to oli- 
leaves are-.yno*t active in forming tain the flax and hemp in a proper 
nutritive natter, fireen crops, pond state; the water to which they have 
weeds,tba parings of hedges or ditches, been exposed should therefore lie 
or an^ldna of fresh vegetable matter, used as a manure as soon as the 
require* no preparation to fit them vegetable fibre Is removed from it. 
for tnanure. The docom|>osltion Sea weeds, eonsistlng of difb>reiit 
alojide proeeeds beneath the soil; the species of fuel, algm, and eonfervie, 
aolhue matten are gradually di5-{at« mach oaed as a nuuture on the 
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maitRof BriUin tndlretend. By 
tllKentiiifc ttu* rnnimon fucus, which in 
tiic nca weed unitally tnnxt abundant 
oil the eoa«t, in hoilinf; water, it 
yielded abiMit oiie-eiKbtli of a fcela* 
ifnniis nubntance, which had eharar- 
tem ■‘iniilar to mnrilaKe. A quantity 
dintilled tfave nearly luur-lifthn of it» 
weight of water, hut no amnionia; 
the water had an empyreuniatic and 
alifthtly nour t.ante ; the anlien eon- 
tallied nra nalt, carlioiiatr of iioda, 
and rarlioiiareoiin matter. The pa- 
•eouj matter afforded wan nmali in 
quantity. |iriiiri|ially rarlionie arid 
and eaneotin oaide ot rarhon, with a 
little bydro-carbonatr. Thin luanure 
I* trunnieiit in itn effertn. and dnen 
not lant for more than a niiiftle rrop, 
which in eanily armimted for from 
the larne quantity of water, or the 
element* of water, it contaiiiii. It 
derayn without producing heat when 
expnned to the atmonphere, and neemn 
a* it were to melt down and di*«olve 
away, /try *frav of wheat, oat*, 
hurley, lieaiin and pea*, and npoiled 
hay, or any other nimilar kind of dry 
ve.ltelahle matter is, in all canes, u»e- 
ful manure. In fteneral, such mib- 
•tancea are made to ferment before 
they are employed, thonith it may 
be doubted whether the practice 
abould lie indiseriminately adopted. 
Tliere can be no doulit that the 
straw of different crops immediately 
plouKhed into tlie ground affords 
nourisimient to plants hut there is 
an ulijectiun to this method of iisinit 
draw from the difficulty of htiryinp 
lonie straw, and from it* rendeHiiir 
the bushaiidry foul. Wlion straw is 
made to ferment, it Iiecomes a more 
manaitealile manure ; hut tJieve is 
likewise on the whole a (treat loss of 
nutritive inalter. .More manure i* 
nerhap* supplied for a situtle crop ; 
but the land is less improved than 
It would be, supposiuft the whole ul 
the vegetahle matter could be finely 
dix’ided and mixed with tlie soil. 
M ere trnnf/u JiUrr seiuns to be tlie 
only veqi’taide mutter that require* 
ferment at ion to render it nutritive 
tsi plants. Inert piuttn matter re¬ 
main* for year* exposed to water 
and air without underitoinit clian^e ; 
and in tliis state yields little or no 
iiottrlsliment to plant*. M'oody fibre 
will not ferment iinless some snb- 
stance* are mixed with It, which act 


the same part a* the miiellafa, tnfrar. 
and extractive or allminimm* mntten, 
with which it t* usually associated te 
herbs and succulent veiretables. Isof^ 
.Meaduwbank has judiciously recoin* 
mended a mixture of common farm* 
yard diinx, for the purpose of biinff* 
iuf peats into fermentation ; any 
putresrible or fermentable suhatane# 
will answer the end ; and the mora 
a substance heats, and the more rea¬ 
dily it ferments, the better will It Im 
fitted* for the purpose. Woody fibre 
may be likewise prepared so as to 
hecnnie a manure l>y the action of 
lime, /f'oort aehee imperfectly formed, 
that is, wood-ashes containinx much 
eliarcoal, are said to have lieen used 
with success as a manure. A part of 
tlieir effects may be owing to the slow 
and gradual consumption of the rliar- 
enal, wliich seem* capable, under 
otlier eircumstances than those of 
actual combustion, of absorldng oxy- 
xen so as to become earlionic acid. 
Manures from animal sulistances, in 
xeneral, require no ehemieat pr^a- 
ration to fit them for the soil. The 
xreat olijeet of the farmer is to blend 
tliem with the earthy constituents In 
a proper state of division, and to 
prevent their too rapid decomposi¬ 
tion. Fith forms a powerful mannre 
in whatever state it is applied ; hut 
it cannot be ploughed in too fresh, 
tliough tlie quantity should l>e limited. 
It is easy to explain the operation of 
fish a* a manure. The skin is prin¬ 
cipally gelatine ; which, from its 
slight state of cohesion, is readily 
solulde in water: fat or oil is alwava 
found in fishes, either under the skin 
or in some of the viscera ; and their 
fibrous matter contains all the es¬ 
sential elements of vegetable sub¬ 
stance*. Hone* are mueli used as a 
manure in the neighbourhood of ism- 
doD. .Vfter being liroken and boiled 
for grease, they are sold to the 
farmer. The more divided they are, 
the more powerlul are their effects. 
Tlic expence of giinding tliein In 
a milt would prohatily lie repaid by 
the iiierease of their fertilising pow¬ 
ers : and In the state of powder they 
might be used in the drill husbandry, 
and delivered with the seed in the 
same manner as rape cake. Rone 
dust, and bone shavings, the refuse 
of the turning mannfaetnre, may be 
xdntiitageeusiy emi>k>ycd in the turn 
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way. Hern in a ttUI mare powerful 
manure than b(me> as it contains a 
lari ;er quantity of drcomposaMc ani¬ 
mal matter. Hair, woollen ragt aii<l 
feather* are all aiialofcuus in roinjxi- 
•ition, and principally con-ist of a 
sulistance similar to ailiumcn, imiteil 
to gelatine. This is shown by the 
injtenious researches of .Hr. Hatchett. 
The theory of their operation is siiiii- 
lar to that of bone aiol horn sliaviints. 
There//«eof the ililVerent iiiBiiulae. 
tures of *kin ami leather form very 
useful manures ; siir'i as the shav. 
inps of the currier, furriers’ clippings, 
and the ulfals of tlie tan-yard and of 
the fflue-inaker. The itelatinc con¬ 
tained in every kind of skin is in a 
state fitted for its pradnal solution or 
decoinpo-ition; ami when buried in 
the soil, it lasts for a ronsiderable 
time, and constantly nlTords a supply 
of nutritive matter to the plants in its 
neishhourliooi. Jilwii eontains eer- 
t.tiii ((u.intilies of all the prineiptes 
found in other animal suhstances. 
and is consequently a very Rood ma¬ 
nure. UuriiiR the piitr’efaclioii of 
urine the preatest part of the sidulde 
animal nintler that it contains is de- 
stroved ; it should rousequently lie 
used as fresh as possible ; but if not 
mixed with solid matter, it slioiild be 
diluted with water, as when pure it 
contains too laritc a quantity of ,atii- 
mal matter to form a proper fluid 
nourishment fur absorption by the 
roots of plants, i’utrid urine abounds 
in ammoniacal salts; and thoiiRh less 
active than fresli urine, is a very 
powerful manure. Amonir-t excre’- 
■nentitiuus solid substance, used as 
maniu'es, one of the most powerful is 
the dang of bird* that feed on iinj- 
mal /'ml, particularly the dr.iiR of 
sea birds. JVig/tt *iil, it is well 
known, is a very powerful manure, 
and very liable to decompose. It dif¬ 
fers in its composition ; Imt aivrays 
abounds in substances euiiipiiscd of 
rarboil, hydroqeii, azote, and ox)- 
Rcii. From tlie analysis of Iterze- 
lins, it apjiears that a part of it is 
always soluble in water ; and in 
whatever state It i.s used, whether 
recent or fermented, it supplies abun¬ 
dance of food to plants. The dii^ 
affrerahle smell of nlRbt soil may he 
destroyed liy mixing' it with quick¬ 
lime ; and if exposed to the atroos- 
phefe in thin layer*, strewed over 
392 


with quicklime In fine weather, it 
speedily dries, is easily pulverized, and 
in this state may be used in the same 
manner as rape rake, and delivered 
into the furrow with tlie seed. Tlie 
Cliiiiese, wlio hare more practical 
knowledge of the use and application 
of m.aiiMres than any other people 
exictiiiR, mix their niRlit soil with 
one-lhird of its weight of a fat marie, 
make it into cakes, and dry it tiy 
exposure to tli<* snii. These cakes, 
we are Informed liy the Freindi iiil — 
sionaries, have no disaRicealdc smell, 
and fiiriii a eominnn article of eoin- 
incrre of the empire. The earth, liy 
its iibsorlirnt powers, probably pie- 
veiits, to a e-rtain evtent, the aelion 
of moisture upon the dung, iind like¬ 
wise dclon Is It from the elfecls of air. 
After nijtbt “oil, jagron*' dung roin-s 
next ill order, as to lertUizin); power. 
The dung of d»tne*lir fineh ap- 
proaehes very nearly in its nature to 
pigeons' dung. I'rie acid has lieen 
found in it. It gift's eaelmnate of 
ammonia hy distillation, .and iaiiiie- 
dialely yields soliitde matter to w.vler. 
It i< very Ualde to Icinienl. it the 
pure dung of c.iUle is to be U'Cd as 
inamire. like tlie ottier speeies of 
dung whieh have t,cen mentioned, 
there seems no reason nhy it shoiiM 
he made to ferment, exeept in llie 
Soil ; or if siitfered to ferment, it 
should lie only in a \ery slight de¬ 
gree. The grass in the' iieighlioui- 
hood of rerently voided dung, is 
always coarse and dai k gre"ii ; some 
peisons have atlriluited this to a 
noxious quality in uiilermenled dung; 
blit it seems to he rath'-r the result of 
an excess of f.iod fiirnt.li ol to the 
plants. A slight ineipient lerineria- 
tion is iinilouhledly ol use in the 
dunghill ; for t>y means of IT, a disjoi- 
sitioii Is broiighl on in the wo.ely 
tihre to deeay and dissolve, when it is 
carried to tlr- land, or plongiled into 
the s )i! ; and woody litire is aiu'ays 
in gre.it e\ee«s in the refuse of tlie 
farm. Too great a degree of fer¬ 
mentation is. however, very piejii- 
dirial to tiie eomposite manure in 
the dunghill ; it is lietter that there 
should tie no fcrm''ntatinn at all 
before the ni.aniirr is used, than it 
should be earried too far. Indepen¬ 
dent of the general Iheoridieal views 
uiifaviiiiralde to this pr.actirc founded 
upon the nature auil couipusltiou of 
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TppotftWe flutiiitanccB, there arc many . 
ai'fdiirirnU and factn whiWi chow 
that it in pr<\i»idh‘ial to t!»e intere^fts 
tif th<‘ tariiiri'. I>uiln|' tly* vinh»nt 
lermfMitatiioi v\I'lrh Tjorps‘»ary for 
r/*durh5ir larm-janl inatmr<* to’ tir* 
in Ht»ich it is ralli*t5 iJtori tnutfc. 
IN»1 inily a hinre «iuanlily of fhiif!, 
)*ut likrui-e ol ifasmuh inatlrr i'' 
h>*'i : •.n tout h ’*<•. that i!i«* <*mm i- 
rriinml u»!p hall, or tAvo-Tlurds* in 
wrifrht; atid lla* jniinnpai elastk* 
jnaffpr dix pcn:;p<l, i-« ratlionlc* arid 
\u'h ><niu* aiuinopi.i; an^l hotii thf-o, 
il rr‘taijn*d hy tin* ij‘»>isturc in the 
as has hecn staled heforo, are 
eapaMc* i»f hrt toiiin^ an nseiul non- 
roltnuMil to j hint-. A preat 
llmi uKuin-t tennrntrd Uursp 

i**. thul ii{* in4>rp luvnii- 

an!!y whore il is applied. If th'-iv 
aie ^ec\U vunh'd out in tin* *luntf 
tin y rert'iiniy wiH porniinato ; hut il 
i- spj'iuiii tl.at this ran In* the »*:ivo to 
any \ xi'^nt ; and if the land is not 
eh'auM’d ol %\<'edK, ^ny kind <»t ina* 
nnre ferment«*d or uiiteiUieiittMl will 
oi'c“a**ioii thrir rapid pr«vith. It 
fenm’i'ted larin-yanl dtinp i*- 
nsetl as 5 » top dre’-sint'^ jor paMure**, 
tin* loop ‘tiaws and iinfeimenteil \e- 
petaMe iiiatTer remainii'r* tui the htir- 
laee should he rettioNed u” ^ooll as 
the prav*« hepiii-^ to Mgi«rou*-ly 

hy rakiipe. and earried haeK to the 
(luni'liijl : til rase no ittanure 

x^ill ho h»st, and the hn-liandrv n ill 
he at oneo eleait and eeonoinieai. In 
e.i^cH when forni-xaril tluiip eannot 
ho in.mediately apphetl to orops, the 
tlotiueli'o tenner.lutit»n of il ►hould 
he prevented as nmrh an pt^ssihle : 
riie prlnripleH «>nwhiili this may he 
etferti'd hme heeii already alinded 
tt', 'The »tirtaee ‘•hoirhl ho dofomiod 
as mueh as po>«.i\de from the «»xypen 
ol the atmosjhere ; a eompuet inaiio, 
or a terui< ions elay, (dl< rs the lies! 
j-r.)!e« tim nuainst the air ; and hotore 
the diiiip js covered over, or as it 
wore, sealid np. il >hould he dried as 
meeh as | os'.iLde. If the dun;t is 
fouttd at any time h> heat stronply* it 
should he tinned over, and rooied hy 
exposure to the air. When dunp is 
t«> he |ircM»rved for any time, the *«itu- 
nth>ii lu which it is kepi is of import- 
nnec. It should, if possihle, he de¬ 
fended fiointlie MiM. To prenerve il 
under frh'nU wiuild he preal une ; 
or to make the ftUc of u diutgUill on 


the north side of a wall. The floeff 
<m M'hirh the dung U heaped, shoul4« 
if poH»ihlu, ho paved witli flat stones ; 
and there should he a little iiicUna- 
tioii fitriii each side towards the 
eoidre, in wliieh there should he 
drains ronnertrd witli a smaU wcQ 
luriji>hrd witli a pu*:ip, hy which any 
fli:i<l n.a’ter may he «*ollec!ed lor the 
tiM* id' the land. It ti'Oidten liappeue 
that a tien^e mueilapinous and cx* 
tractive fluid i.s suffered to drain away 
frtiHi file dunphili, &o as to he en¬ 
tirely losito the iarui. .sfrte/and roa<f 
fiun:{, and the tuut^phi^^ of /tousee 
irmy ho all reparded as composite 
luaiitire- ; tin* constitution of them 
is neressarily various, as they arc 
d»*ri\rd from* a nuinher of dilfereut 
Kiih.-faiiees. The.se manures are usu¬ 
ally applied in a proper manner, with¬ 
out hemp fermented. Soott which is 
prim'ii>uliy formed from the eombus- 
tion ol ]iitroal or coal, generally coti* 
tains likewise suhstaiiees derived 
from animal matters. This is a very 
poweilnl manure. It affords amimi- 
fdacal salts hy distillation, and yielda 
a hrtiwn extract to hot water, of a 
bitter taste U likewise contains an 
empyretimatic nil. Its preat basis in 
ciiaiioa!, in a state in which it is 
caput !e of heittp rendered soluble •’T 
lilt* iirtion ot oxjiien ainl wstt'r. 
'riii- m.ifuiri- i, wrll uttrd tu bo iiM»d 
in till- Jiy i-tali', into the 

L'lixiini with the ■‘ooit, ami require* 
tin I'leparaiinn. The iltirlrine «!' the 
I'riifer ainiUi’alinn i<{ iiiaiitires Crnm 
orjraiiizeil Milmtanee*, nflers an illus- 
tratiiiii t>r ail ■iiiportaiit part of the 
ei-iiiniiiiy nf nature, amt of the happy 
onler in which it is arranpeil. The 
ilcath amt decay of animal sulistances 
leiij to resolve oiKanitcJ forms into 
chemical cuustitiicnts ; ami the per- 
niciotiH cffiiivia ilisenpaeeil in the 
pnicess, seems to point out the propric- 
IV of Imryiiip them in the soil, where 
they are httcil to become the food of 
ve,clahle». The lerinentation and 
pttlrefaeti.iii of orp:anizcd suhstanees 
in the tree atmosphere are noxious 
proeesses; benetith the sttrlaee of 
the frroiiiiil they ore salutary opera¬ 
tions. In this case the lood of plants 
is prepared wiiere it ean be used ; 
and tliat wliieh would offend the 
senses and injure the health, if ex- 
fHiseil, is roiivettcd by prradual pro- 
rcMCs iulu forms of benuty and of 
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MfulMM: the fotJd CM !• ren. 
vered e euiulitoent of the aroma of 
Ue flower, and wbht miglit be poitoo, 
oecomea nottrithment to animala and 
to man. 

MARBLE Is distinguished from 
limestone by superior weight and'by 
euperiorharancssand compactness, so 
that it assumes a brighter |>ulish. 
But many of tlie alabasters will 
•cratch marble, I>eiog, of course, of a 
•till harder nature. tVliUe tlie.^gyp- 
Hans often employed the eternal gra¬ 
nite, the Greek and Roman Arclii- 
taets who required greater rounduees 
auid softness of forms, rhlclly used 
marble as more easily wrouglit, and 
iBcewise mure abundant in tlirir 
' MHintries ; nor docs its duration seem 
much inferior to that of granite and 
imrphyry when sufficiently pure and 
tinraixed with argil, for not to iiien- 
thm the beautitm statues (which are 
eften under shelter) ancient temples 
IWTe suffered more from the band of 
Uffotry or barbarism, than from the 
lapse of time. The subject of marble 
M almost infinite, as no mineral sul>- < 
•tance afliirds such innumerable di- 
•ersities, or has so much attrarted 
the attention of mankind. The chief 
Bl^tiau monuments are in granite 
mild basalt, but in the museum at 
Paris, and other princely colircl ions, 
there are many Egyptiau statues and 
Other monuments in the rosso antira, 
She ancient red, the peculiar marble 
^ Upper Egypt or of Ethiopia, (or 
the cataracts were anciently reputed 
So divide these countries, and Syene 
•ras esteemed the last town of Egypt 
^ the very ronfincs of Ethiopia, in 
|ffiMsing to the Grecian, first occurs 
■I white marble of Paros, some- 
WMs called Lychnites by the an- 
cieats, because the quarries w'cre ex- 
alered by lamplight. The Parian mar- 
hie was emidoyed by the must ancient 
Oreek sculptors about the fortieth 
Olympiad, but being of a yellowish 
tint, and coarse grain, it was after- 
jsards supplanted by the marble of 
IHena Btiwa. as sifterwards by that 
m Carrara in the same vicinity. The 
Venns de Medici, Diana hunting, 
Venus leaving Uie baths, the colossal 
Minerva, the Juno ef the capitot, ami 
serffral others, are of Parian marble. 
The celebrated Parian tables at Ox- 
flerd, wbich have illustrated many 
peiaU ef anciaiit ehtenolofly, are also 


tns^hed opim th«e«IMfistonK^ Pen- 
telican marble .from «e yleiwty of 
Athens, is whhalUfce the fosiffift, but 
with a finer and more comjMm grain. 
It someUmes prmumts blswUih velna 
.from a slderous mistnrv ohd seine- 
times green veins of the tuebus kind, 
so that it is at Rome caUed statuary 
Cifioline. The vague name of Greek 
uiarhle has been given to a fine 
grained and hard kind of a snowy 
whiteness. It was from S|i||>ral is¬ 
lands in the Arcbipel^re, *• Mcio, 
.Saauos, dec. At Venice .and in dif- 
forent towns of Liombardy arc co¬ 
lumns and altars of a suigiilar mar¬ 
ble, so traosiuscentthat the light of a 
rutidle is visible through pretty thick 
uia-ses: llii.'. is, perhap-, the Cappa¬ 
docian plengites. Taldes of ancient 
elastic marlile occur in the palace 
Dorgheae at Rome. White marble is 
found at liuui (the ancient Luna) and 
i'airara, on the shores of Tuscany. 
Tliuugh these two places lie nearly 
adjacent, yet snme assert tliat the 
marlile of Luni is finer than that of 
Garrara, and free from the grey vebis 
that sometinies appear in tlie latter. 
The Antinons of the rapitol is said to 
lie of liunl i that of (Carrara, a* just 
mentioned, often presents grey veins, 
so that it is difficult to procure bhH-ks 
of an uniform wliilr. It has been 
niurh used forcbiiiiney-pieces in Eng¬ 
land, and is often miiigtad willi the 
yellow and dull (.uriilish bruda of 
bieuna, but the quarries are said to 
have tieen opened at least as early as 
tile time of Julius Cwsar. The Car¬ 
rara marble has aometimea greeuish 
tateous vcina like the Cipouna, and 
sometimes crystals of iron. But the 
most beautiful s|ierinnens are those 
wliieli rontain, in little eavities, rock 
crystals of the purest water, railed, 
in italy, diamonds of Carrara. White 
mtf hie of mount liyinettus in Atlira, 
riaer inclining to grey, was t.’ie 
first foreign marble ii.troduoed to 
Rome, where this misicrate magnili- 
cenee was thought so extr:u<rditiary, 
that Grasstts the orator was exposed 
to the- sarcasii» of Marcus Itriitus, 
because be had adorned his bouse 
with six columns twelve feet high of 
Hymettian marble. Sueh were the 
citief white marbles employevt by the 
ancients. The ancient black is so in¬ 
tense, that wlien placed beside tnuse of 
Jlbuta and JKuaur, it' makes tliem 







MAR- 

kf ppiir fitey. Oth«r an«lmit marbien 
may be rluaied amonf; ihe ealcamm* 
(rlutetiitea. To rnniiii‘ratc tnuiierii 
n'ntilil be iiiliiiite, litit tbe 
inure remarkable of unr nivri eoiiiitry 
may Ih" notieed. KiigUiiil.—Suiiir of 
tlie mn*t beautiful will be found 
ninuuit Ihe eniirhetie or shell kind. 
The blaek iiiarlile of llerbyshire ;— 
iiileiise blaek uiarble witli distant 
white spots. Soiuersetsliire :—the 
Coltam marble I'uund near liristol, 
has blaek deiiilntie delineaCiniis, 
Jirowii marble variously veined, from 
Devonshire this is the marble from 
I'ljrmoiitii and 'Corbay, mentioned hy 
llal'osla. ns of a tine deep blaek, 
beantifully variejtated witb irreeuiar 
veins of red, and yellow, and wliile, 
mueh was brouirlit to louidon and 
Worked into i*liimney-piei‘es, taides, 
Ike. lie also deseribes a marble of a 
dull velbiw with many dots, streaks, 
nod spots of l>lae.k, as found nt Veo- 
vil ill Somer-etshire, and eteeanl ta¬ 
bles Ilf it may be seen in that eoniity ; 
th tiijtii It is not rapalde of a line (m- 
lish. Tlie frre n and red marbles of 
Anitlesea are uuieli relebrateil. Seot- 
Iniid.—White (lianary inarlde of As- 
synl wliite marlde with Ion(t veins 
ot a ditfereiil tint from Ilurnesse, reil 
and wiiitc inarlde of Borne. The 
beautiful rose-coloured iiiarhieof Tir- 
« y, mingled with si lerite, he. The 
same isle presents a beautiful white 
marble with veins of Nephrite. Nu¬ 
merous other marhies might be ex¬ 
plored in the llighlaiids of Srotland, 
ami a |■^eIll•h anth«r i« singnlariy un¬ 
just. wbeii be says that the British 
Isles are poor in mnrhle«. Ireland.— 
Near the retehrated lake of Ki'larney, 
are toniid u-hite and red, and hlaek 
and tsiiite marbles. ImJoienee and 
ignoi ance have prevented fnrtlier re- 
seareb. The fine Idaek marble pf 
Kilkennv is emirliele, Imt llie no|t)i 
nt Ireland yields a brown inaible,liM 
Olio of a pale white, like earthen¬ 
ware. 

■MAUI.E, eonsists of ealenrenus 
earth mixivl with alumina. The 
i]iiaiititv of rsicareotis earth may be 
aseertained hy dissolving it with mu- 
riatie aeid, wusliing l!ie solution, and 
aseertainiiiK the dilfereuee of weight. 

MAIlltASITB. See /‘yrile*. 

MAIKsAHIC AC'IU is obtsiued 
from fat. 
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MARMOR UVtAtUCVM. 
live sulphate of barytes. 

MARS. The mystical itamd gitm 
by tlie alehymists to iron. 

M.kSSK.'UT. Yellow oxide of 
lead. See head. 

MASTIC. A resinous snbstanee M 
the form of tears, of a very pale yel¬ 
low colour, and farinaceous appear* 
once, having little smell, and a bitter 
astrimrent taste. It flows natun^Y 
from tjie tree, but Us produce ie M- 
eelerated by Incisions, The lesser 
turpentine tree and the lentUcns af¬ 
ford the inastie of commerce. No vo¬ 
latile oil is obtained from this sub¬ 
stance when distilled with wateis 
Pure alcohol and oil of turpentiiw 
dissolve it; water scarcely acts upon 
it: thoueh hy mastication it beeoasee 
soft ami tough, like wax. When 
chewed a little while, however, R 
is wliite, opaque and brittle, so ad 
not to he softened again by chewing. 
The part in-oliilde in alcohol tnuell 
resembles in its properties eaontebone, 
it is used in fumigations, in the eom- 
position of vamislies, and it supiHMe^ 
to strengthen the gums. 

matrix. The earthy or stonY 
matter which accompanies ores, or 
envelopes them in the eartlu 

MKaI>OW-URB. Coneboldal bog- 
iron ore. 

MEA8URBB. The English mea¬ 
sures of capacity, are aocording td 
the following table:— 

1 

One quart - - two pints. 

One piut, - - SS-37S enbid 

inehet. 

The pint is subdivided by rlieroiaU 
I and aiHithecaries into 16 ounces. TiB 
gallon, quart, and pint, ale measnsdg 
are to the measures of the same de- 
iioinination*, wine measure, resped* 
tivelv, as 292 to 231. 

.M&ERSCllAC.M, a mineral con¬ 
sisting of silica 4‘IS, magnesia 18*0^ 
lime 11-50, srater and carbonic acid 
.39. When first dug it is soft and 
greasy, and lathers like soap. Hene^ 
it is used hy the Tartars fur washing 
clothes. The Turks manufactnre tt 
into tobacco pipes, 

MBIONITK, a felspar found in 
crystals, of a prismato-pyraaidat 
shape, found at Monte Soinma, 
jacent to Vesuvina near NaplM, 



cnvux^unr. 

M£t«ANlTE» a XDiacni1)ron»istinK iMmonraltlo floalora frcrjticritly impoM' 
Of 33’6 ailica bnluminu* limp, on tin* pnhtie thU •im)nrp pompoKi- 
25'25 o5cidc of iron, wUli n minute tion.timt when tlie metHl ik In heiiveit' 
portion of man^anoHo. merlienlly, <lnRj?eron»5 eonKeqnrnei^ 

MKJUAblC ACID, f.'und in Me- are the rosull. Memiry is ofcpd In 
lanaep, supposed to Ijo the same as the iiart»mefvis, thermot: eters, hv <»ilvpp- 
aci'tic aeid.^ inir lookin^.^lu*'t»p-',aitU lormioff uinaD 

AIKUlfATBS. compounds of the ^uiiih for Kd<iin/atni silvcriitfrmetals; 
ineliitic acid and salitinMc in the lioihinfr ol vermililoii. In 

it}£Ll<i'r£, or 110NK^’S’^OXr. rouutrie"* n-hi're there are jrolil aiul 
rpnststs of nlun.iiic Ds iuell-.tl«* arid h'A\*‘T miiu**. it is imployertiiiHCpa- 
4C, and water «»!'crystali'isaiion o.v, ratinitr the pre»n»M:s mrtaN from ex. 

jHEivlA't'IO Ai'lt), was oid:tit;ed tiaocdus !natt»'r. M«*reiiryi« nearly 
l>y Klaproth. t>v tedneitn: lie’ meil.te, l*’urlreu tiuie« the w'ip'ht of water, 
or honey<tune. l<» pou.ler, and I o.nn'r and is l'”* l.i e' jA-i ot ftjj ft^etnis riller 
it with seveidv li.ae-* its uei^r’d of ;,'Otd and jdaiirni.n. In t'uo.efjnenrt* 
wati'i': the a«'id may Ih» di>>4dvt‘il and 411 ilu ei;*h!, it a pieoc ot stone, 
aepnrateil from the alumina by lil* iTon, lea«), «'r >iher, he put in a mp 
tvatiou. ot mereiiiv, j| will lloat at the surfaee 

MEhTINO (the net «\f). ej.anpiii|r In tin* same Fiiaunet, and f4ir eNsudly 
from It stdid t«» a !i«iuid slate. Ifo* sam-' rea-'t^n, as a piece «»] W4 »<mI 

MENASt'llANiTE, a inuirral eon- iiivvaiiM. Miieuryis reaiUly Mduble 
taiiiin^ .'ll oxide of iron, 4.*i’2e oxale in x*i ids, a> u.av easily ho usoertaiiied, 
ot^titaiiiuir:, U'20 oxide 4it manirane^e, ami i*s \ory extensive use In 

•I’n Silica. ine-lieine. tlicre are innnim*ru?de pre- 

MENiLlTE, a sort of imlivisUde jiarations of it, byul.ieh it maybe 
iQuartr. exhibited in t •»wders. ptiD, or drtips, 

WKNISJ^EllMK’ A('ID, stippi^sed to Ihe patient, 'I'he most estial is 
to be loiiud in the meuisperniuiii roe*! eab'iue!, whu'h i», a preparation of 
^ I nuMi'uiy a’it T‘.e iiiiiriatir nehi. One 

AlKPlilTIC AHl. (!arboaic arid l piepaialioii of meivury, iiuiiie<t eor* 

^ jro-ive «ii'dhna‘e, is a lieadly 

HIENSTRT.U.M, a solvent. I fo»i«iMi. it i'.»o a >»4diiiiou of eoiro- 

MEHt'l ilY. is a ine^al uhirfi in ^ i-ive ^cubiuiinie. a lew drops of a soiu* 

our climutc i-i always f.niil, bni in in-[lion of pi'tas , or h liiile limewater, 
tsuxe cold it becomes sid.d, .'iie! then t 1 <• h*t fall, the li{|itor. l»umer|y <d*’nr, 
repemides silver in ; ppenraiu-e, aitfl | d! at once become ot .tii orang'e co* 
Is malleable. It is sonw’lunev lound|lo>ir, nnd a pie«dpll;i!ii.n will soi»n 
native, but much iin*re lnN|nenily • lalvc place. !l a leo* diops id arid be 
roinhiried with "iiltdiur.'.v‘n*n il is de. 1 l!»en let fill, it will become ijiiito 
iioiniiiated 4 initabar. It is soparalcd I i lc.ir. Mcrcurv will reudilv unite 
from the sulpti'.ir by dxlillation w*lli | xiaih sul; bur. Melt some sutpbur in 
f)uickltme t*t iron idiiufs. ..Icrcnvy is 1 a cnicibie ‘ui tU*’ I’re, and then atld a 
obtained abundaiitiy in the A’.-'lviun hitle iiu’r' ury, nud -tir iheu!io!ot<H 
territoiics, and in S«HUh Aineii. a. yelhcr, aui! i\ ulphuvct of tsiorcurr 
JHercury ha** a preat aflunty l*» 4»tlicr *'r ciiinahar w ill i e i«*j o.^d.^Vr^l»ll•iOll 
tuetaN. J>ip a shtititiii; in merciiiy, is a beautltui sriultt pip^ment. pro- 
it will be encrusted «>ver, fiml uill re- j.ared fr»ui» uier. ijr\ and .>n!p},ur, and 
quire to i/o rnblM’d vers* much bciore is c:d{ed t:v chenn’*!s ihe red snb 
the mcrcur/ Is otf. The same phiir ttf’d c\ ,'c ot men utw. 'rim 
eircumsUiK'e will v»crnr if ar»y of‘:» r Dutch :uc‘ ibi' . h 1 f m vmifm i»4r4Ms of 
metal be put m mercury, iliifj s*uue ji in Eunip*’; but it Is ^aubthat the 
quick-silver and tinfoil 1«>fci!,ci, au.j venmili u. j tcihictKl in rh.na is siH| 
they wUl iirnte iriin one ma'^s. Sjr» h more bnb> ml in its appe'irance. ‘i‘he 
A rompiMitiroi in cnHcil :ui an.al* am. puipeitN of n.cicnry dls^idvin;? a err- 
Mercnry and lead will ai'<» conUuue. fain |orilon of ctdd and silver, en- 
3f lead, l.d-utuih, and inei<*ury, arc aided ai.*hy:iii^ts to imp4»ve upon ninn* 
unitesl biL'ciher, the amalirum u ill be kind, and make It apt»ear as if rhev 
eqitvily hind with the sitnpie inrre«iry had succeerlcd In a small defrtee Iti 
U?cU, From Ihii circuin&tauco^ din- diseoverin^ the witt of turning uic» 
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I»t« into goU and lUvar. In their 
operation* they employed mercury. In 
which entail piuthin* of three metals 
had been dissolved ; and as the roer- 
ctiry was evaporated hy great heat, 
and left the gold and silver tiehind, 
the hystander)! were made to believe 
that these 1110101* had actually been 
produced in the npcrathiii hy the skill 
ol the exporlmcntaliat. They would 
easily have hecti delceted. if a small 
portion of the mercury they' used had 
hccti ex|iused to great heal, and made 
to rise ill fnnies, as the nohler inrials 
would have been left behind, fuloiuel 
is now railed in the nomeoi'lururc of 
the day, the |•l.l^o<■hlol■ide of mercury, 
niid rorrositr siitdiuiaCe is railed the 
deulo-rhtoriile. Aleirury Hies at .'til 
helotv Zero, and hoil^ at tioGo p'a- 
reiiheit, 'I'he sultdiiirir acid does not 
act oti tills met.ti, unless it he well 
rom-eiitrated and boiling. For this 
purpose uieieurv is pouted into a 
gl.iss retort, with iieaily twice its 
weight of siilphnrli' acid. As soon as 
the mixture is heated, a strong elfer- 
vesrenee take* pia e, sulphureous 
aeid gas eseapes, ttie surt.ire nl the 
niereui y hceomes white, and .a white 
powder is Jirodueed : when the gss 
ceases to eome over, the merenry i- 
foiiml to he eoiiieiti'd into a white, 
opuitue, eanstir, saline mass, at the 
hotinin lit the retort, whi. h weighs 
oiie-third more than the inerrury. and 
is ileeomposed hy heat. Its (ixity is 
I'uusideralily greater than that (rf 
nierrury itself. It the he.al he raised. 
It gives out a eonsiiieral'le iiuantity 
of oxygeit. the mercury being at the 
tame time reviveii. W'aiev resolves 
it InUi two salts, the Idiulphate atid 
snt'Sulphale : the latter is ol a yellow 
rnlour. Mill'll washing is required 
to produee lhi.s riiloiir, if erdd water 
be used : hut if a large quantity of 
hot water be ]-iiur,'d on, it iininndi- 
ately assumes a bright lemon eolenr. 
In Ibis state it is called tiirhllh mine¬ 
ral. The other aff-irds by evapora- 
tiiiii, sniall, neeil.y, ilel'.iiu. seent erys. 
tal*. The fixed nikalis. magnesia, 
and lime, preripilatc oxidi* ef inor- 
eut'i^roiu U“ solutions 1 these precipi¬ 
tates are redueihle in closed vessels 
by mere heat uitliout additlsin. The 
nltiiu aeid rapidly attacks and dis¬ 
solves incrcury. at the stiun time that 
a large quati’ity of nitrons g'as is dis- 
cngut'cd : and the colour t.f the acid 
31)7 


kecomet ^en diiriiif It* ««e«pe. 
Strong nltrio aeid take* up Us own 
weight of mercury in the cold ; a^ 
this solution wilt bear to be diluted 
with w'atcr. iiut if the solution be 
made with the assistance of lieat, a 
much larger quantity is dissolved; 
and a precipitate will be afforded by 
tlie addition of distilled water, which 
is of a yellow colour if the water be 
hut, or white if it be cold, and greatly 
resemtties the turbith mineral pro¬ 
duced with sulphuric arid : it has ac¬ 
cordingly lieen called nitrous turbith. 
All tlie comhinatioii* of mercury and 
nitric acid are very caustic, and form 
a deep imi pie or black spot upon the 
skin. Tltev alforcl crystals, which 
diiler acpordiiigto the state of tlie «o- 
lution. When nitric arid lia* taken 
up as much mercury as it ran dis¬ 
solve liy heat, it usually assumes the 
form of a white saline mas*. When 
the rombinaiiun of nitric acid and 
iiierrury is exposed to a gradual and 
long coiitinued low heat, it gives out 
a portion of nitrir arid, and hecomea 
converted into a liriglit red oxide, still 
rehtiiiiiig a small portson of acid. 
Tills is known by the name of red 
pri'cipit.'ite, and is much used as an 
I'scharotir. When red precipitate i« 
strongly heated, a large quantity of 
oxygen is disengaged,'together W'ith 
“omu nitrogen, and the mercury j* 
Mii-linied in the metallic form. Ni¬ 
trate of niereury is more soluble in 
hot tliaii cold water, and aff'ords ervs- 
Iiils liy cooling, it is deromposed ^y 
the aiTiision of a large quantity of 
walei', unless the acid be in excess. 
A fiitminating preparation of mercury 
was disrovrred by Mr. Howard, A 
liuiidred grains of inerrury are to 'bo 
dissolved by lieat in an ounce and a 
loxlf, hy measure, ef nitric acid. This 
sululion being imured rold Into two 
ouiires, hy measure, of alcohol, in a 
glass vessel, beat is to he applied, till 
effervescence is evited. A xrtifte va¬ 
lour undulates on the surface, and a 
jiowdei' is gradually preripitated. 
w'hirli is immediately to lie rolieeted 
on a filter, well washed, ami cautiously 
dried wicli a very moderate, heat. 
This powder Jetouaie* loudly hy gen¬ 
tle heat, or slight friction. The acetic 
and most other acids eonihine with 
tho oxide of luereury, and precipitalo 
it from its solution in the nitric acid. 
When one part of native sulphuret 
r.* 
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of antimonv is triturated, or areu-1 with a little acef ie acid. This will 


ratcly mixed with two parts of corro- 
Mv<‘ j5»hnmat»s utui to tH**lil¬ 

lation, tho rliloH lc ooin^ini*'* with lli ‘ 
antiiiiiMiy, aivl in th<' fonn of tho 
('om)'Ouii<i callott buttor of atiliiiioiiv ; 
while tho'-ui|»hur 4'olllbill0^ witli the 
mercury, atnl fitrin^s ciunrit»iir. It .inti- 
immy )>«• i i-tc *1 of tin* •‘iil- 

phar-'t, the ivai'luc wi.i«h i,%t 

eoti!$ist8 of running: fuereurv, ti 

of eifiriahar. Men nrv, !• •in;t b:ibi!u- 
allv 6uiil, very readily e«»m' i ir* i !i 
uittsl of the inetaU, to X’l mli it rt*ni* 
munieateid hht' or “f i’'* fu-i* 

Inliiy. When the<e lU'lalUe nnstnie'* 
cont till H •‘Urticieiil i|uaitti;v o| tnei- 
cury to rentier them **otl at a mean 
temperature, they are ealle I umal- 
il verv readily r.»mhin with 
^oM, silver, lead, tin. l i*«inutli. a id 
zinc; imiie ditticultly with eopto r. 
atvenie, and antimony: ainl seiirreh 
at all with nla’ina or inm. It 
not unite with nickel, nianjrane-e, or 
cohAlt : atnl it’- «aet!on on liiriuT'ten 
and inolyhdeita in^t known. Ie>ok> 
InK’-fflti'i^es are c«»vered on the l*aek 
surface with an umai^ram of tin. 
Some of the u%e< of mercury have 
already been inciititmed in the pi e>«*iit 
article. The aiualzfamation of the 
mihle nv'tuU. water-eildiii^. the mak¬ 
ing of vermi lion, the ’‘ilvrring of 
looking-gh'i«*‘e', the making ot haro- 
lueter.s and thennonieter*, and the 
preparation of neveral powerful ine- 
dirii!c?*,:irethe principal iim'x to which 
Ihi-* metal U applied. Scarcely .any 
fi*ih«tance in so liahh* to adiilterntitm 
n» mercury, «e.ving to the prt»p<»rty 
widch it jj<*-i*4*'»^es i»f tli’i^olviag eoin- 
idelely noiiie of t!i»» ba**er rnetaN 'riii** 
iiiiton i< strong, that they even ri**** 
along with the »iniek*ilvcr when di*- 
tilh'd. M’he impurity of iiiereurj* In 
generally indicated by Uw dull a^^pect; 
Ity its tarfii'^litiig, and iMwoining eo- 
vered W‘Uh a rout of oxide, on long 
exjMisure to the air ; by its adhesion 
to the surface of glaKs ; and, when 
t^hakeii with water in a hottle, by the 
spe oly formation of a Idaek powder. 
Lead and tin arc frequent iiiipurilIcK, 
and the ruereury heroines capable of 
taking up more of theM* if zinc or 
bismuth t>c previously added. In or- 
der^o discover lead,the mercury may 
be agitated with a little water, in 
order to oxidize that metal. Pour 
off the water, and digest the mercury 


dissolve the oxide of lead, which will 
1 he indicated by a hlnekish precipitate 
I with sulphuretted water. <lr to thii 
acetic Holiiti.m add u littb* rtilphafe 
■ of-oda, which will piecipilntc u »ul- 

• phule i»f lead, fctmtnlniug, whoii dry, 
!ril pei eon! of mctnl, lt i»nly a very 
iininute iprtti'itv of lend be pre»*ent in 
ia large ijnai.li y of meiviirv, it may 
’ ! e ihdeclel l.\ -ohition in nitric acid, 
, and the a I !i*ion of Hulphtiretted uh- 

I r. A tiark In own precipitate will 
an I wilt Hul Ic if nllowed to 
‘ »**nn'l a lew d.»y». thn* par? of lend 
ini\ IhU' he I- piiaii* 1 from 
,patl*> of mer'-u'v. Hi-stiiulb 14 de- 
^tect«sd |,y i.«>uri jg a nitric solution, 
I prcisared without li'*il. into di-tilliMl 
« *!i‘i ; i uhite prer’pikitc will ap¬ 
pear if till- m ‘t;il ite i.ic-init. Tin $4 
; UKiiiif -tcil. in like iiiuitiiei, hv n weak 
j•*ohi^i.c• i.dro.n.nrisite oj g«d I, 

nldch thriHV4 down n piirpb* »<*di- 
i luciil ; M»»'l /iuc, ),\ e\}io4ii,g ih»* m#* 
tnl to bc.tf. 'rhv‘ Ida. k oN» Ic i*! ::»rclv 
' aduUcraled, e-* it u-uill he difh* iilt 
' to Unit a snh.*tniK'c w< )l suited tlitn 
i pnrpo«ic. If uell pn'pHi'fMl, it iMa> t*e 
' to'itIJy volatllizeil hy heat. The mnl 
,«i\idc *>» jticreniv hy nitiic acid is 
.^ery liaMc t«i adulteration with red 
, lead, li ..houl! be tutaily voiattii7e4l 

* hy heat. Ited salphiiref <if riierctirv 

frequcnliy rulultcr.a!ed with red 
'lead, which mav he dctectetl by heal. 
s(hirr«isire muri.ite oj mercury. If 
[there he anv reastm to suspect 
u-senie i't this salt, the fraud may 
he discoierpd J»4 follows :—'IM44<dve 
a small quantity of the ^uhllinatc in 
dintillcil water; add a Mdutioii of 
cartMuiate >»f amtnotiiH till the preei- 
pitatioii ceas<'4, and htler the holu- 
flori. If. on the adiiiltou ol a few 
drops 4*f aiiHuoniated c«»pper to Ihi^ 
sohitiun. a precipitate of a yelhiwiMh 
green colour he produced, the !iub« 
ihn.'ite coritaifn» arsenic. Sub-muriate 
<if inercury, or calomel, nhotiltl he 
completely Nuturatod with mercury. 
This may he ascertained by boiling, 
for a few Tiiiniites, one fmrt of calo¬ 
mel with a liilriy-second part of mu¬ 
riate of ounmonfa In ten {larts of dlii- 
tilled water. When carbonate of 
potash is added to the filtered notii- 
thm. no precipitation will ensue, if 
the calomel he pure. This prepara¬ 
tion. when rubbed in an earthen 
mortar with pure ait]mouia« should 
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beeooM intenMir Mark, and ttioald Some are equaYily and nnifomly dlf* 
exhttiit notIHnf of nit oranf^e hue. fused tbrouffbthc subiUnce of eaitba 
MKSOTYPIS, a kind of sehlUe. and etone*, to whirh ttioy colouk# 
M hTAXfS. The iiir>.Ais are a moti density, and other properties. Sneh 
Impurtaiit ciaet of tiodiet, at it it on are the ^^reatert part of th<mc earths# 
the em; ivymeut of them that almost stones, sands, clays, crystal)-, flints# 
all the ant of life dejivnd. They fur« flems, and floors, which are rolouted# 
nisli the tooU hy which works are Some form strata in inounTains. Such 
rarried on. and thi* loaterial the most arc the slates eoiitaininfc pyrites, eop- 
Arm, solid, and beautiful. Vt'ithont per ore, lead ore, silver ore, or blend« 
them, cveu ill the lllo^l favoured These lie In the same direction as tha 
rliuje, men corJ l searecly rise hey* nd stratfl of the i>tone«i l»elwiat whichthey 
tbc state ul euva|ce^. It in h.y their arc placed, hnt they differ from the 
u*ie ihut the work of a year can ordinary strata in this cireurnstaore, 
be performed in one day. In me« that the thickness of different parte 
dieine the mctati. are hisrhly itn- of the i‘ame metaliferous sliaUim ie 
porlant. as they fi.n.iMi the n)«>>t olton very rarious, wheieas the 
powerful means of cilortin^ a salu* thickness of the stony strata is known 
tary ciiani^e *-n the huinr.n name, and - to he generally very unilorin. Fraz¬ 
il IS cht'iiusti y xvldi h lias lao.-hl the ! of ores* are frCfjuenHy found 

must safe and i thcicni inodes of em-1 arciiniulated in larje suhterraneona 
)loyinic them. Metals ate. in rone-^ cavitic', in Assures of mountains, or 
ral, of greater specitir ^r.ivity tiian \ interposed betwixt the strata of tho 
other bodies ; th*»y are opu*jiic, l ut' earth, 'fhesc ate loose, miconneetcd, 
exhibit a iiifrr<.r-l:ke Instie, whi< h »5* j fr«*nurnlly involved in clay, and nut 
one of their l>p*l di-lJi:euishiiiR I «rciried to tht* contiguous rocks or 
marks. 'I hey are in«i luMe in water, * strata, iunnediately, nor by interren- 
atitl present a lonvex ’•ui?nce oiien^tmn «*f spar or ^juarl*/, as the cret 
melted in earthen venscis. sometimes | b und rii seira are. Tin and trOA 

they are found rralivc, that is, pure, * mint s ;ire ireijucnily of the kind hero 

and uncoiubiiied uilh other ►nl;-' d< *cnbed. I»xrge entire masses of 
stances, ‘•o as to have the aj p'.ara.'j. e | oie are s«tinetinirs i'*uiid in the stony 
and irojerties of In , strut* ♦ 1 nouiilatns These arc ioi* 

eases, however, imtxi* are f-.und • p?i.j-eriv t ailed rninnktled veins, ll*- 

ted with *.ther *ulein the i'ln. caii-e lije.i iei:th, relatively to their 
called orec. and ar«‘to be sej-ni:*if.l bn altli .ind depth, i' i.et <on‘iufr» 
by violent and tdini in xr*. rM*-. Sen.e in^taisccN are ii»emi<»nrd 

Metals and c.el'ihlcnn.'' eres jtt 4»i • Mjie uunirdaiix < t iisi^f ng of ere. 
found in vui i> u-> j hu es : ~ under u a- ! M»> h tin* e<t!unta<ii i‘u?‘e* in Sun^- 
ter, in bed** of n'er*^, lakt v, .in>) s. a*., • larrd, arnl .-in-h are tl:e nioiintaint* of 
and chiefly at the flexure?, ft U.‘| Kernnu'ara a*“d Luo^avuru, in i.ap* 
burh are the aiirncri n.. uiid ferrnrl- la;.*),—‘be i*'!nun tif winch is 1400 
nenus saint-, fr;nr« et iiutive ?:• !'*. I ' ert hes Ktiig, uiid 100 percht * Inoad. 
oei.re*, R:i*i frci|:»'i‘i.l-«•* 01 «' , » a>hi u j’i iie*-e tn niilains i i’iivi-l *tt iron ore, 
frein leiucs il: -ulved in ur : | L.t^lly aiul ehiefly. n<etH> and vres 
sn* !t are the vilrnUc water*-, tor-{-re b'U’.ul in «d U*tig tiaetv. foiiuiitfr 
tuning e >iw‘r, er v i’.c .-—tipor. t;, I'-sei- calletl Neii'.«. which lie in the 

the surface oI ttiec'ir^h; frU h aro ‘ ;o?.v strata cnJl'J•v•^in•r tuountaini. 
many nehrev, n.ri .’.iti lou? stei'cs, I Metals are pr<»c:ired n»*ni ores, by 
Hind**, rlav:^, aiid lnm{ of <tre*-, .Mr. v.a^hing, wasting, and liu-ien. lly 
Cmrhri sav**, il.at in the norlhcin washing tht* ('r«-after it i.-* reduced to 
part- of Aia, ore- are aimo»t always pewder, .t is separated from ^ a Its and 
found upon or near tiic SI.riaee of the <i:her uiatter solitbU* in water, lly 
ground. I'lider the ni»-:a‘'i* of the w*asiing the ore-, or subjecting them 
earth: when the quantity of these feme time to ci'iis-.dvraUc heat, ar« 
ecdleeted in i»iie i lare i- consldetaMr, s**nir, sulphur, and other inn^leTs, are 
it I* railed a mine. Siibferraneous di-sipatcd, which if found with the 
inetmls and ores are diifereiitly dis- uietals, would greatly injure their 
posed in different places. Some are quality. A very small portion of sul- 
inlixed in stones and earths, foriniiir phur. united with wrought iron, would 
uodules, ^ efoU diversely coloureo. J render it very briule# and almost t»e* 
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lets. Ma1UaY)1Uty U tb&t property hy 
irhieli a metal may be bammered out 
Into a broad leaf, without tta parts 
separating: asunder. No metal is pcts- 
aessed of such a decree of malleabi¬ 
lity as irold. Hcnee we see, that not¬ 
withstanding the great value of this 
metal, f^old leaf may be made so thin, 
and afforded at a low price, and in 
the art of g^ilding: is spread over a 
li^lfe surface. Silver is also capable 
*cf a (treat deirrec of malleabtUty. The 
foilowinj? list shews what metals in 
common use are malleable, and the 
order in which they possess that pro- 
rerty. 

Gold Platinum 

Silver tread 

Copper Zinc 

Tin Iron, 

JDartility is the propeHy of metals, hy 
which they may be drawn out into 
wire.—of which they are possessed in 
the followinrt order. 

Gold Copper 

Silver Zinc 

Platinum M’in 
Iron l,ca'l. 

Wire-drawing U the nrt of drawing 
out long bars of m'l'jl, by putting it 
through holes In a plate <»f idecl, or 
other fit nietallin compound, fn order 
that a wire njay be drawn, it i% re-;ui- 
aite that the metal shoubl ijave coom- 
deraltlc ten.irity. Gnll, silver, iron, 
•tccl, 'copper, and their eompounJs 
are most rouuuonly tised in the arts. 
The pTorcM is of ion* idcrabb* siin- 
plirity.—A number of hvles progres- 
alvely smaller and smaller, arc made 
in a plate uf steed, and the pointed 
end of a bar of nielal t»eiiig nassed 
through one of tbetii, is forcibly drawn 
by strong pincers, so ns to elongate 
It by the pressure arising from the 
ru-aetion of the greatest bob'. This 
is the wire; and it again fante/l 
in like manner throuzh another hole, 
a little smaller, and by eontiniungthe 
process, the wire has it« length in¬ 
creased aud Us dUiimdcr diminished 
to a very great degree. The largest 
wire may be nearly an inch in diame¬ 
ter. and the smallest ever made was 
ab^t the one-thousandth part of an 
4bcb; but it is said that Mlver wire 
nas l»een made one-fifteen-hundredth 
of inch in diameter. The sisc of 
these small wires may he ascertained 
from the weight of a known measure 
of leogih. aiA the tpeeiile gnrity of | 


the metal, or. less eorrectly, the wfro 
may be wound round a jnn. and the 
uuniber of turns counted wbieh make 
a given length. Wires are drawn 
square, and of Mher dgtires In their 
sector. In particular, they are dra^m 
grooved, so that any small part will 
lorin tlie pinion of a watch or clock* 
work. As the vi<dcnt action of lire 
drawinr-plate renders the wire hard 
and biittlc, it i< necessary to anneal 
I it several times during the cmirse of 
I drawing. Very small hoVs are mado 
by hammering up the larger, an<l the 
I point, in very thin wire, by rolling or 
crushing the end hy a smooth hiir- 
niching tco). up^m a polished plate, 
fiold and '•ilvcr wire is made of cy- 
! lindricnl ineolsof silver, covered over 
with n «kiuof gold, and thu« drawn 
sucrcs^ivcly through a va**t uuniber 
of hoi*"*, ca‘*h siimllcr and smaller, 
till at Iv't it in brnught to a lliiencss 
cxccctlii.g that of an hair That ad- 
mirat'l? ductility whicfi makes one of 
the distinguishing characters of gold. 
U no where imwe ecMi'jpicuou*; than 
ill this gilt uirc. A cylinder of'dtl 
ounces of •ilvcr, covered with a coat 
of g<dd only weighing one ounce, as 
Hr, llallcy Informs us Is usually 
dravtri a wire, two yard-c of 

\\ hich weigh no more thau one grain ; 
whence, 9S yards of the wire weigh 
no more than 4‘,> gr.'iins; and one 
‘‘ingle grain of gold coters the 98 
yards ; so that the t]u)usandlh part of 
a grain is above one-eighth of an inch 
long. He also, on compating the 
thlcknevs of the skin of goH. found It 
to ba part of au inch. Yet 

so perfectly goes it cover the silver, 
that even a niicroscopc docs not dis¬ 
cover any appcaranca of tbs silver 
uiid'rneath, Mr. Roliault likcwMC 
observes, that a like cyliMlerof silver 
covered with gold, two feet eight 
inch# «5 long, and two inches !iinc lines 
in circumfcrniice, is drawn into a 
wire .'lti7,:;00feet long, - 11.times 
its fcrmcr length. M, Hoyle relates, 
that ei^ht grains of goU covering a 
cylinder of silver, arc commonly 
dVawn into a wirt Ht.OOO feet long. 
Sliver wire Is the sarae with gold 
wire, except that the bitter Is gilt, or 
covered with gold, and the other Is 
not. There are alsn counterfeit gold 
and silver wlres,--the first made of % 
cylinder of copper silvered over, and 
Ihen covered with gold, and the so* 
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4!en^ of ft 1ilr« pyllnder of eop^r» dU 
▼crc<l or*»r, and drawn throuj^h the 
iron, after the tarae niaancr an gold 
and nilver wire. iira!<n wire indrawn 
after Uie name manner as the former. 
Of this there are div^rn 8iZ'7n> suited 
to the ditfereiit kindn of work. Tiio 
Anent in used for the striivs of musi- 
ral instruments, an npijinets. harpsi- 
eiiords, m‘»ii)'^l«*hi>rds ifc*\ The pin- 
makers likewise u-e vast qnantitien 
of wire t'l make their jdns of. Iron 
wire in drawn of various sizes, from 
Uilf an inch to one-teiiMi of an in''h 
diawii'ler. Tho hr^t iron that runs 
from the nttoie. sviien nieitiut?, heinr 
tho so<tei*t and toufrlio**!, is preserved 
to make wire of. Jt will he seen that 
frohl and fiber, in addbion to their 
greater lu^t ro and beauty, are po»*- 
aefisrd in th»* ffreatosf d*'{rree of the 
roo*t valnabirt properf ie«—malleabi¬ 
lity and ductility. (ioM lias abo this 
preat advanta^te. that it is not Ua) !•» 
to rust, and cannot ovet be di>*'olTrd 
by the use of any one acid. If the 
nations of the world had therefore 
not employed it as a eirrulalin^r me¬ 
dium in CDminore*, it would have 
hern «ti!l of luueh jfreaU'T value the.n 
ftuy olh-'r m^ta!. Metals di*f«r from 
eaoli other in lh« decree with which 
their ndhere. or. as it i:i 

railed, til tenacity, acrordio^ to tho 

foDowiux *'rder, 

iron Cfold 

<*opp- r Zinc 
VliMium Tuj 
Sibvr Lead. 

It would Ik» to ri'i purpose to state, in 
p-mnd'-, nod fravtioin of a pound,] 
what wd;fh’s win* of equs! Ihi'^kiie^s ! 
would ‘•ustaiii. 11 ' 'lie reviMl'. will ol- j 
1*11 hv r xTejii'ly vuihuis in di'jereut 
wuci* of the s.un- m lal. MetnU are 
all susceptible ot lu'^ioility, or of h.*- 
litjr molted bv Ir’ ii. 1 ib at vi-rv «iitTer* 
eni decrees o| iein|MMat*:re. Men-ury, 
wiiieh in the sc\or«’Ki robi ol w ij.ter 
ill fiiis^a, wIm'u ilie Ihermometer 
sinks to 40^ below <vo, becomes sobd, 
and is then maUeabb* like lead, hut 
in our cHmuto it is always iu a fluid 
state. Tin may be cm^ilv melted in 
an iron spoon or erueible, over .the 
fire, At a heat about Lead re¬ 

quires a itreater boat, or about 6W. 
Zinc ro^uiies a lieal of about /OO®, 
and aiiliinoiiy of hOO®. Silver, fold, 
and copper reqiiirt* a greater heat, 
VA m%y ^ luelted ia a oruciblt oTcr 
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a eery •trongf fira. or when a atream 
of air is forced from a powerful beL 
lows. A eopper halfpenny may bo put 
into the fire, and by blowing ou it 
with a common bellows, we may see 
ft melted, and the metal fall in drops. 
It is well known what prodigious heM 
is required to fuse iron in our fur¬ 
naces. Va«t streams of air, by tho 
operation of powerful macliinery, aro 
forced upon the burning rhaVcoaU 
which*|s thii- raised to a most violent 
heat. tVhen an opening i« made m 
the lowt*r part ul the ♦‘nmarr, the 
inolteil m«‘tal rushes out in a stream^ 
amt is received in larire pans of iron 
lined with clay ; and it is poured into 
the moulds prepared fi»r its recep¬ 
tion. This is railed cast ireu. Plati¬ 
num is iiiosi diflficnlt of fusion, lienee, 
a sponti made of plalimiiii i> very coa- 
venieiit in the meltirg of metals, as it 
w'iil endure any degree of heat which 
iiivyle applied, riritinuni, and va¬ 
rious metals of rate occurrence, may 
be fu-rd by means of an tiiftamed cur¬ 
rent of o\\pc?i and hydrogen, or by 
m ans of the inleii'^c h**at , reduced 
b% wires from the opposite ends of a 
V'oUair li.ilvanje IIEllery. At a heat 
I ‘•till greater than what is necessary to 
I render tliem fusible, inetais may l>e 
I made to become volatile, or rise in 
vapour. A little^mercury placed in an 
iron spoon, or in a rnicibie. and put 
O': the lire, soon ri«ea in fume*., and Is 
d.5slpaled. Ar^•’nlr and rtne are ren¬ 
dered v«d*‘.?jie by a red heat, lly 
nieaus of t!ie lieai produced in the f.* 
cu» of a large burniiig-pl’ts*, gold and 
‘•ilver may be rendered volalUc. Tha 
•‘pecuie gravity of several of the me- 
tuU is :;.s lollowii. water bciug tha 
standard, and btated at 1. 

Ihatinum 21'd 
tiold - - llb:4 
Silver - - lO'o 

Copper • fid) 

I ron - - r*H 
Tin • - - / *3 

1 ^‘ad - - Ul 

Mercury - 13*S 
Zinc • - 
llismuth - 9‘S 

Antimony - 4*7 

Arsenic - 8*4 

Cobalt - - b*0 

Miingancso 6*8 

It ought to l*e observed, that tha 
above can only be considered as tht 
arerag#; for in different pieees of 
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til* MMM nwtiil, tk* tp«cift« iinraivity 
will be different, m ntelUuK or bam- 
nierinit a metal cauaee an alteration. 

MKTfiORIUTG. «ee .4fraMr. 

AlKTEOROLUiiY is the applica. 
tion of natural pbilosoyhy to the r«n> 
slant or variable )>heiioniriia |luiD|t on 
in tlie mass «f the atniosplifrv, or at 
the surface uf the earlli. by the fccne- 
ral action of natural a((enla, such as 
heat, electricity, and niagiictism. In 
it are comprcbeiided the uneqval dis¬ 
tribution uf beat upon the earlb, the 
laws of its vuriatiniis in tlie different 
seasons of tlie year, the decrease of 
density, and the faillna of thetein- 
eratiire of tlie alniospheric iitrnta at 
ifferent lieiphts, winds, clouds, fo«;s. 
rain, snow, liail, thunder, and ss uter- 
spouts. I'or s loiijC time also, in tins 
scienee, were included all lumiiions 
appearances, such as rainbows, halos, 
at present explained by the sciciire of 
optics j so also were tlie comets now | 
known to be real heavenly bodies ; 
likewise ffrr-balls wiiieb are now 
known to lie real solid bodies, en¬ 
dowed with a very rapid inotiun of 
tlieir own, whicli fall somcliiiies on 
the earth wlien they have exiiaustcd 
their proper vel<>eity in traversin(C tl'e 
atmosphere. These phenomena liave 
been withdrawn from ineteorology, 
as they have become better known, 
but there are still left to tbit science, 
others which perhaps hare nut moro 
connexion with it, on acvouiil uf their 
cause heinx unknown ; such are the 
aurora borealis, and t!>e relations of 
tills phenomenon with the direction uf 
the mafnielic needle. It is seen from 
this exposition, that many of the facts 
which belong to meteorology j rojn rly 
called, have Im-cii treated of sepa¬ 
rately ill different jmits of tins work ; 
it will lie suffieieiit, tlieii to local 
thrill under the eoinnioii point uf view 
in wliich we see tboin at presont, aioi 
to enter more into detail with the rest, 
of wliirh wo have not yet made spr- 
eial mention. l>et us begin then with 
those which relate to the general 
state of the globe. The distribution 
of heat at the surface of the e.irii>. 
and below this'surface at the little 
depths to irlkfeh we can penetrate, 
appears to depend solely on the mean 
auaual height of the sup above the 
Jiorison, that it to say, on the latitude 
at Use ^aee*. Ibe temperMpre be- 
Iptr gitatUL (a atidtptly conftaot 
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every plae* ; it is highest of all under 
the equator when It rises to S7 deg. g 
uf the eentesiinal thermometer, and 
decreases gradually in going towards 
the poles, W'liero it falls to zero, or 
perlinps below it. The temperature 
of the atniusplinrc near the surface of 
the carlli, experiences hi every place 
iiiucli greater var.atioiis, wiiicli pro¬ 
duce allcrnate clianges uf seasons, 
iiut these perioiiir oscillations dis¬ 
appear at a small depith, so iliat in 
every place the ineati ol ail the an- 
miaJ VoiiiCrature is gciirialty ei.ual 
to the temperature In low ground ; by 
wliicIi means we may dediiee the one 
of these lesiilts liom the oilier. It 
iippciirs also. Ihal in erei y idaee the 
liiean of the highest and the lowest 
letiiperaliires is still toe same as the 
preeeding. lint with an equal lati¬ 
tude the iihsoiute di-gree of tlie mean 
temperature varies with tlie lieigiil. 
The general laws of the equililirium 
of gaseous masses iieiiig applied to 
the alniospliere, shew that the strata 
wliirh eoinpose it ought to diminish 
ill proportion a.s tliey are M a greater 
height. The law of this decrease de- 
pehils on the temperature of the 
strata, which cannot be dclerniinrd 
bat from uhservntion. In the must 
usual slate of the atimaphere, it is 
found that the tenifierali^e derreates 
equally with the height, in all eli- 
nialrs. It tlie tenim'ialiire at setting 
nut lie till* same. Hut the law of this 
progression varies with the point at 
which wc set out ; so lliat ill the tem¬ 
perate xones, for instance, according 
to the observalinii ol Saussure. It is 
in winter iCfti metres (or each degree 
of the eetitrs:iniil scale, and IBtt me¬ 
tres in summer. There is, then, a 
Iieight wliere this progirssivr cooling 
attains the term of ice ; lieio'e, lha 
existence of etcinal now on the liigh 
mountaiiis. and Hie Unequal elevation 
of the point where it coimnenres in 
tliflereni cliuiates. The vertical di>- 
erease of the temperature varies also 
witli the seasons, the exposure of 
places, nr even with the more or less 
transparent state uf the sky, -o that 
the only way of kniiwiug it with eer* 
tainty, is to make direct (^ervation. 
This operatinn is not possible, except 
far the small heights to wliicli we can 
reach, bat within these limits, when 
an attempt is made to determine it. 
w* way, aaeoydliig to th» tows of the 
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•quilltoiura of kom*. e»lcid»t« the ore eoUsd windt. Tb« grealMt 
dori'ctue of detnitT of tUe HraU of loeity of wind which hat b«ca 0th 
Vhr air, and iloduot .-t formula, which tcrviid, U about 40 or 50 mctret aoct 
enablrs u« to calculate the difference rund ; when it blows with this fury* 
of level (rum the hcii’btt of the baro- it overturns bouses, tears up tree^ 
meter, and the temtH‘ratures observed raises the wares of the sea, excites 
at two exlreiuitics of a euluum tempests, and takes tlic name of bar* 
sf air. It is ascritaioi'd of the ha- ricaue. Within the tropics, are ob* 
rometer, that it vanes very liltie in served roKUlar winds which blow 
every place hutwci.n the tropics, and from east to west, and which are 
only I’ullowiiiff a regular diurnal }>e> called trade winds. They are a me* 
rual, whilst its oscillations liecumc chnicical consequence of the constant 
Itreiiler and greater, uccordiiiic to the prc'cuce of the sun above the equa* 
divtaure from the equator. This fart torlal refii^nis. As he wanus the 
shews Dial (here are piluiuced coiisi-! strata ol air in the torrid zone, hp 
deralile variatious in the pressure of i dilates them urcurdinK as they are 
tile atiiiosphere, vv!i:c!i the mlunin of ’ pre.sentcd to his indueiice by the mo- 
merruty ineavurcs ; (mt no certain : lion of the earth, lie forms also a 
reason iiaii be assieiied for these va-. kind of equatorial equator of air, 
riatious. Uii the lakes of tieiieva and hieher than the rest of the atinos- 
Neufohatel, and in p- iicral on all i piiere, of which the su)>erii>r strata 
large lakes, is ohscrviid a phenouie-' being no loiiKer laterally supported, 
non which appears to be runiiertcd must fall off to the north and south 
wicli the preceilini: ; which is, that towards the pules. To compensate 
tumetlines the wateis all at uuce rise : this, the cold strata of air situated 
several fuel in certain puints of their ! near the surface of the polar regions, 
bauks, and remain ii longer or shorter ; ouacht to blow towards the equator to 
lime 111 this exlraoi'diuary state of j replace those which are borne up ; 
elevation. This phenomeHon is known I which to produce two opposite cur- 
in .Saiiierlaiid under ttie name of ' rents in the direction of the meridian, 
the seebes. It may be presumed that! the one on high from the equator to¬ 
il is the accidental result of a sudden j wards the pole, and the other licluw 
inet|ualit> of the alniosplieric pressure j from the |H>le towards the equator, 
on diffcient points of the lake ; but if i Now the particles of air which corn- 
such he the cause, it ought to shew ; pose the last current, have but a very 
itself in its inllueiire on the Imronie-j small veloeity of rotation, which is 
ter. and (•> iii«l.c it rise to unequal j that of the parallel of the earth 
hciglils ill t'l' I'Si'U of the lake where ; which they have left, in their pra¬ 
tin' vvaleis i.are an uiieijual level, j gress towards the rquator they arrive 
.M. Viiiiclicr made a great iiiiinhvr of sucressively over oilier parallels of 
iibsrrv.-it>o:is wbir.h appear to con- which the veloeity of rotation from 
6rin (Ills consequence. In general, it I west to east is uiueh more rapid; 
is evKlcnt that in a mass so large and they cannot, then, revolve so fast as 
S'l movvaMc as the atiiiospbere. the the points of those pariUleis, and eon- 
alightcst causes of agil.vtiuii may pro- sequentiy wheo a vessel, a tree, a 
tlncc the grcalcst and most durable mountain, or any other olistarle si- 
pcii 111 bat ions. It is evident, tlien, tuated In these latitudes in revolving 
that like elfcris iiiigi.t to result from with the eaitli from west to cast, 
the small bieal variations whieh hap- meets them, they must give a sliock 
p“ii in the (enipcratui e, and that .the in an opposite direction, that is to 
greatest and most coustaiit ought to say from east to vvest, with all thnt 
result trom the annual motion of the which they want of velocity, idurfa ia 
sun from one side to the other of l|!ie the simple and natural explanation 
eijualur. according as the iiiffuciicc is of the trade winds. It is evident Uiat 
snore or less powerful, which he ex- the annual passage of the auu from 
oroisas upon tho earth and upon the one tide to the other of tho equator, 
atuuwpbere at different oeasent. ought to preveut them from iieing ri- 
8uch are, probably, the most usual goroualy directed in this (tiane ad all 
eautea of these agttationi, which limes of the year ; aesurdinglys it it 
'often eonUnue a long time, and which oNerved, that the direetinn ow wMeh 
turp jmidueed in tb« abiwtpliwo, gaii (hey Uew» yaiiM about .four 4*Si*eo 
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•n ehch »i<le of th* equntor. The in n gnat numher of cireumiituuiM 
reuse whirli produers thrm ou^ht, to aerompaiiy, if not to cau*G« tho 
rvlilently, to art bcyiind the tropic*, precipitation of watery vapour. We 
«u l even ill our clim.atc* ; but its cf- ilo not alisoluteiy know how thisuis* 
feel must there l>c much weaker, on eiiKaRcmcnt takes place; it i» said 
nceount of the diniiiiishcil In-at of the that it never hails in winter, and 
siin, and* of the suiallcr difl'erener of that it never thunder* when it snows j 
the velocities of rotation. Also this luit inure correct ohservatiun has 
s'Teet is generally concealed hy acci- sliewn, that experience fulsillea most 
•Icntal variations. 11 is not seen also of these assertions. Arcordiuit to 
In certain seas. altlioiii.'li situated un- an observation made in Koftlaiid, if 
<ler the tropics, on iieeounl of- tlic two vessels of equal extent l«e ex- 
tefads which the heat of the snn ex- posed at diSereiit heiithts, and tho 
rftvs on the iiei"lilmn.-iii(? I mi's. Such qnavtity of water which falls into 
tire the local and regular winds which tliciii during any considerahle time, 
are called monsoons in the Indian for instatiee, a year, he measured, it 
seas. In sliidyinic the laws of erapo- is found tliat the vessel at tlie greater 
ration, it may he seen that a limited height receive* less water. This 
space, whctlier empty, or filled with * 00111 * to point out that the drops of 
any gas, rannot contain at every rain beeoine larrer as they fall hy the 
leitiperatiire hut a certain qii iiitity of preeipi.ation of the watery vapours 
water under tlie form of iiivisilde wliich they encounter: and that in 
v.vpour. But water may also exist lowering the temperature, of tlic 
ill the air in another state under space which they traverse, they cause 
which it liee-imes vislhle, foriniiig these vapours to preeipitale more 
fogs and eiou'is. Then, according to ahiindantlr. This experiment re- 
the fihservations of Saus*n.‘e, it ap- peated at the Ohservatory at Baris, 
pears th.nt it is in hollow vesicle*, gase tlie same result. A necessary 
sufficiently light to float freeh in the eonseqiieiiee i*. lliat in general, more 
air ; and, indeed, a* .M. l.aplare has rain falls in the vallies tlian on the 
very well oliserved, if Uie watei y eii- hills. I say in general, because e\. 
velope he reduced to aa extreme p*’rimeiit shews, somelimes, opposite 
thinness, the capillary attraction result*. Tlie distrihution of rain in 
wbicli it exerts up*in Itself at its sur- the different seasons of the year va- 
face, must be infinitely weaker tlian vies .xcenrdiiig to tlic places, and ar. 
in Its ordinary state, and ronsequentiy eording to the cliinates. Tlie law of 
it may also, hy being less rompressed. mean periods which tliis plieiiomenn 
have a much less densit*. But it it follow* in each place, deserves t.i ho 
very difficult to conceive what power ohserved hy those who ftihal.-il it, he. 
oan thus reunite and form, tnmelioieg cause it iiny aiT-ird them u-efiil know- 
all at once in rertain parts of space, ledge in rondurling their agrienllnro. 
collertions of these jiartieles an eleariy Iletaclied clouds arc soiiiclim-s seen 
limited as the clouds sometimes ap- to apj-enr to dcseeii'l in the form of a 
pear to be land it is difficult to eon- tunnel, to tlie surface of ihe catih 
ceivc how It is possihlethat Ihe svind* and of tiie scu. Commonly tin* pile- 
should hear them along without dis. n-Hiieiion is ransed hy a roluimi of 
uniting them. When watery vapour* air whirling rouinl ii| ni itself nlili 
after having assomed this form, come cmisiderahie velocity a* h\ the suction 
nearer to each other and unite in li- of Airhitnedes' s -rew, water, and eieii 
quid drops, they fall and form rain, solid hodi-s. (Ificii, li.xhtniiig and 
If this precipitation he made at a tliumler aie seen to route out of these 
sufficiently low temperature, the ra- eolumiis. If Ihev pass a ship, they 
pour freezes as it falls and becomes twist its sail* and It* masts, and 
anow, A sufficiently great numher make it whirl ahuut. Sumetiuie* 
of ohsarvations and plausihle indue- tliey break and inundate with a ile- 
tiona, led Volta to think that hail it luge of water. Sailors, therefore, 
nothing else but drop* of rain a long aro much afraid of these meteors; 
timedosted about at a low teint>cra. and when they perreive them at a 
tare between two electrical clouds in distance upon the sea, they attempt 
opposite directions. In general, the to break tliem by discharging cannon, 
uyelepenipiit of electrUiity appears U it very difficult, uol to say unpot* 
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ikVtiW, to a«fert&in |vreciiely by 
tho lawn of moctianicf only, how 
thono terrible whirlwinds can be 
formed. It remains tn giro some par* 
tiruiars of a pheiuimenon whirh, per- 
bsps hso not the least connexion 
with the prercdfnjr* nlthotigh usually 
clRssMd with meteuiology.we mean the 
aurora borcaliH. When this pheno¬ 
menon is complete^ it appears under 
the form of a luminous are, nr rather 
of the sejfinenf of a circle, sitimted 
on the side of the heuvens towards 
the pole, and from which great ra¬ 
diations of light emanate at intervals, 
which, when they remain long ciiougli 
to he seen '^cveraJ together, appear 
;*n ar*;^ of pr^at circleH, which seem 
to meet at the same point of the hea¬ 
vens, The cause «;f this pheiiotneiiou 
is tolally unknown, and can only he 
ronjcrtnred. It appears only, that 
it has a direct or indiicet relation to* 
the mai:tieti'*m of the clohe ; li»r it is 
gcnerallv otiHcn’cd that when it lake* 

I l ife, the marnefic needle foeN snd- 
lieu tiTid irregular agitations, which 
have I'.ecn called wainlerinas. He- 
side*, n'*cording to a very enrions re- 
itiark ot Ml. l>nlton, (he summit of 
the are ^eeii from every place, seems 
directed in the inagnclic. meridian of 
that place. For Mr. Dalton tihserved 
this n7rcemeftt in every aurora bo¬ 
realis, ot which he saw a complete 
arc ; and il is seen frrm the ancient 
ot -lervatioiM of .Marnldi, that it was 
the «amo in his time, although the di¬ 
rectum of the magnetic meridian has 
coii«ideratdy changed since that pr- 
ro’ h Laslh, an aurora t-orealis ot - 
scived nt Faris, February 1st, IMT* 
piesenled to M. Arago, exactly the 
►•■vine agreement. According to Mr. 
I'allon. the position of the point of 
co*j€*ou»^c of the |■a^«, shoulel also 
h:''e a con'faiit vclalion with the di- 
rcition of the innirnelie tovcea, for il 
■ houM col rc'poi.d in each place to 
the direction of that resulting troiii 
these (orces and the dip of the needle. 
There was no f»p|H>rtunU*. of obaerv- 
ing this in the last aurora borealis at 
P.-ris, becanie the streams of l»ghl 
weie nol united. He how it may, the 
eoineideTicc only of the direction i- 
v'Ty nTnarkv.hh* ; and thus, as M. 
Arago jud.ci.Mi*ly notice*, it must be 
according to this, that t)ie aurora bo- 
realis i* a fhci.omcnori of position, 
like tbr raintoWf oi which each tee^ 
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hi» own apart, beeatue Mberwtae tha 
direction of the magnetic meridian 
being different in differeiit places, and 
not conveying, like the meridians io 
the heavens, towards one point. It 
would not be possible that one object 
only should present itself to each ob¬ 
server following UtB ow*n meridian. 
This particular, tlierefore, ougiit to 
be considered as one of the luiida- 
mental conditions which must be sa* 
tishefi in any attempt made to ex* 
plain the physical cause, why the au* 
rora borealis is produced. This Mr, 
Dalton has attenipted in a work en* 
titled '• .Meteorological Obwevationf.** 
Hut notwithstanding the skill of this 
ingenious pliilosophcr, it appears to 
us'that the particulars of thm pheno* 
menon have not yet been sutBeiently 
fixed to enable us to arrive at its 
real cause. It is not the north 
pole only, which offers these luminouv 
appearances, they are observed, also, 
towards the south pole on advaneing 
into the opp<>*»le hemisphere. This 
i«, then, an aurora australis like the 
aurora bereatis, and Cook often ob¬ 
served this plicnomenon in his vor. 
Age«. We •hall conclude this sum¬ 
mary of melcoRology, by rerotnmend- 
ing an important appUeatiou whi^ 
ha- been made, of the laws of the 
reoirraphy of plants, to the measure 
of the mean heal of pla*‘e». Every 
vegetable can live only in certain 
fixed limits of temperature, and tire 
approach of these liinits is marked by 
the vegetation beemning more or 
less drooping. The aspect of vegeta¬ 
bles 111 eveiy country, offers them a 
sort of living thermonM^ter, whieh 
pointH out tu the traveller the inetlium 
of the annual temperatures, and their 
extremes. We may see the prliir|pl«4 
of th's useful applioatani in the work 
of M. nun bohlt, enlitlod *' Pe HiMti- 
Imlione lieograploca Plant arum.** 
And Mr. Van Hiich made good use of 
it in his travels in l^aplaiid. 

.MlAS.MATA. Vaf^urs or effluvia 
which produce a bai.eful effect ontho 
human frame, hut of which the eho- 
iiiicil n.xtare is unknown. 

MICA, derh'C* it* name from the 
J.atin mtrnfis, glilteiing. It isknowu 
I’.s the Mil stance called Muscovy 
glas«, and has a splendent lustre. It 
oomistsof very thin leaves or lamitfss, 
which tuny be easily separated with 
a kuife. Tkfi plates are elaaUe 
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hf Urbioli It nu ]>• dinUaguitbed 
from the tnineru called tale. The 
tbin platre are traiiepareot. Tlic 
eoloura of the thick platra are ycllun-. 
crey, Mackiab green, white, and 
in own. Ybc atirfaro maybe aeratrhed 
With a knife : it inelU into an enntnel 
with the bluw-pipv: it it rarely met 
With crystallized. 

M|CA-S1.ATK, riinsists of silica, 
mien, and oxide of iron. 

Ml RMITK. sul>>s|>eries of d'domite. 

MILK. This is a fluid serreted in 
the iieruliar vessels of females of 
the human s|>eries, quadrupeds, and 
cetaceous aniinaU, aud destined for 
the purpose of nourishing their young. 
If lelt to spontaneous dceoiuposiiion, 
passes through the vinous, arelous, 
and piitrrlaeiive fermentations. It 
yields, houever, but little alcohol in 
this way. The Taitars, who obtain 
a spirit railed koumiss from mares’ 

. milk, use large quantities of milk at 
a time, and agitate it frequently. To 
iiirrease the fernientatiun, they add 
a sixth part of water, au eighth of 
tlic sourest cows' milk they can gel. 
or a smaller poition of koumiss al¬ 
ready prepared. They cover the 
. vessel with a cloth, aud let it stand 
twenty-four hours : then beat it w'lth 
a stick ; mix the thicker and tliiniier 
parts which have separated: they 
llicn let it stand other twenty-four 
hours in a iiaiTowcr vessel, and repent 
the beating till the liquor is pn- 
fretly lioniugeneous.—Tins liquor will 
keepWell for some moeths in a c’.ose 
vessel, and in a cold pla.'e, but must 
be well beaten mi l sha'srii es-cry time 
it is used. They soiiutime- extract 
a spirit from it bv distillation The 
Arabs and the Turks prepare a simi¬ 
lar liquor.—The saceliarine siihslanrr, 
upon which the fcnnciitatiun depends, 
remains in the whey afl- r the cui.! i-. 
separated in making cheese. Tliis 
Is prepared In the large way in Swif- 
xerland, by evaporation, for medicinal 
purposes. When eva;Hirat'"l to tlie 
consistence of honey, it is poiirnl in 
proper mottlds, smd cxjMised to dry in 
the sun. If this crude sugar of milk 
be disaoivs-d in water, clarified with 
whites of eggs, and evaporated to the 
corisWtence of svrnp. white crystals 
are obtained.—Tliis sugar has a faint 
saecbarioc taste, is soluble in three 
or four paits of water, and yields by 
distiUatkin the aame products wUii 


other sugar. It contains au acid 
frequently called the saccho-iaetlr ; 
and, as it is common to all mucilagi¬ 
nous tiodies. is also railed murie acid. 
—Ill regard to the quantity of sugar 
enntaiiieil. the difliersiit kiiiils of milk 
which have been exaiiiiiied, rank as 
follows ; — mare's, woman's, ass's, 
goal’s, sheep's, and cow's. As to quan¬ 
tity of wlicy, they laiik :—ass's, male's, 
woman's, cow’., g.mt's, sheep's.— As 
to cream :—sheep's, woinan's, goat’s, 
row's. Osh's, marc's.—As to butler ;— 
sheep’s, goat's, cow's, woinan's.—As 
til cheese sheep s, gout's, row's, 
ass's, woiiiBirs, mare's.—rreain of 
specifir gravity, I'ii2t ; aeronling to 
lierzeliiis, consists ol Irntter 
elteese H'ii, wliey ll'o.—Whey reddens 
vrgi-tatilr blues ilom the piesem e of 
laetie acid.—One thou-aul parts of 
milk arc said to consist of— 


t'lird .... oq _ 

Sugar of milk ... 3.'> — 

.Muriate of potash - - 1 70 

Pliosphale of ditto - - 0 :;5 

Laetir acid, acetate of pot- ) 
ash, with a little lactic v 6 Oft 
of iron J 

Water .... poq y.', 
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MILK Ql’ARTZ.—See (fuaftt. 
-MINEHAIdKiV, that br.imh of 
koowleugo, the ol.ject of which is to 
deseril e, roeoguize, and eiaisilv, and 
explain the use of the different oh- 
jeetH of inorganic i.iutter. As the 
greater part if theve are evtraited 
from the earth by niining, they have 
been iiamo.l iniacrnls. 

MI.N'KIlAliS. All mineral produe- 
tions are riimpieliended in four 
classes ; viz. the earthy, or the stones; 
the s.alinr, or tlie salts : the liiftaiii- 
nial.le, as sulphurs, &e.; and the 
nie'als, or metallir ores. 

Kvery »iibstanee not nossesslng 
organization, or not the iiamediate 
■rcMluet of some organized bodv. be- 
ongs to tlie mineral kingdom. Among 
the vast variety of niinerals wlileii 
demand the attention, and exerelio 
the iiigeimiiv of the rliemlst iiiid the 
inanuiactiirer, some are eoinponndod 
in siieli principles, and formed iiniler 
such ciri'uiiistanees and situations in 
the earth, as to be with riifliruUv dis. 
tinguivhed, without recurring to the 
test of experiment, ttthers are form¬ 
ed with uouziderable regula,rity at to 



th# proportion of thrlr piinciplri. 
thrir colour, frarturr, cprclfic gra- 
virv, and rryrtalliicd flgurr, 

'I’lio hoxt syrtpni for the rlasilfi- 
ralion of mltirraS notlpen the ex- 
Irriial ctrirartrrs, and llio component 
part*. The coinponent parta or prin- 
clplca of nilncrah, alford the grrat 
outline* for cla*i.Ing them a* apecle* 
an i rarietie* ; and their external ap- ' 
pearances, when not aufficlently dc- 
ci-ive to Ihe ol'Hcrver. wilt always 
point out the experiments hy wlilch 
to asccrfatii their place. The modem 
systems of Itergnrin, Klrwan, Chap- 
tal. Selimeisser, and llahingtou, are ! 
founded on thrse eoh.siderattnos. j 

The Kcstein of Ilaiiy ha* four | 
cla-ses. The first consists of *ul>- ’ 
stance* composed of an Arid united 
to an earth, or atltali, and sometimes 
to l oth. The second inclndc* only 
eailhy Mihslauccs, sometimes com¬ 
bined with an alkali ; it ronstltutes 
the siliceous genu* of other systems. 
The third couiprehcnils eomliustilde 
*ul>s:aiieps, not metals. The metat* 
form the fourth class, dlri-Jed into 
three ordeis, charaeteriaed hy their 
difierpnt degree* of oxydatin'n. To 
these classes there are three appen¬ 
dices. The first contains thoae «ub- 
Btanees whose nature is not suffi¬ 
ciently known to have their plares 
accurately assigned : the second. In¬ 
cludes aggregates of different mineral 
suhstaifhcs ; and the third is devoted 
to the consideration of volcanic pro¬ 
duct*. 

The system of Brougniart in¬ 
cludes sulistaueos not tre-ated of liy 
writers on niineralogy ; and ha* five 
classes. The fiist contains tiiose tub- 
stances (pxcltiding the metals) com¬ 
bined with oxygen. It contains two 
orders ; tlie first including air and 
water, and tiio second the acids. The 
second treat* of saline bodies, and 
comprelicnd* the alkaline and earthv 
salts. 'The tliird contains the hard, 
tlic magucsiaii, and the argillaceous 
stones. Tlie fourth contains the com¬ 
bustible substances, compound and 
simple. Tlie filth includes metals, 
separated Into the brittle and the duc¬ 
tile. 

The system of Home de Lisle 
ha* three classes ; titc first contain* 
salino rrystals ; the second, stony 
crystals; and tlie tliird, metallie and 
•e<Di-mctalIle crystals. He first dl- 


-Mbi. 

reeted tbd attention of mlneralotlsto 
to the partieolar form of crystals, of 
which be cnamerates the fiiliowins 
spefl''s: —1. Tetrafi.lron. 2. Cube. 
3. OctaSdron. 4. Par.ailelopiped. 6, 
RhoinlKiTdal oeta^drnn, and o. Dode- 
cAAdrun, with triangular planes. He 
considered all minerals agreeing in 
crystallization, hardness,.and specifle 
gravity, as belonging to the same 
species. 

Thd* system of Werner is ar- 
ranged, according to the rliaracters 
of minerals, under four diri.ious; 
the external, the internal or chemieat, 
the physical, and the empirical. To 
Ihe first lieboig the external charac¬ 
ters, drawn from prop«*rtie* obvious 
to the senses, a* colour, iu'trc, trans¬ 
parency, form, texture, hardness, and 
specific gravity ; to tlie second, those 
derived from the chemical roraposi¬ 
tion, or discovered by any ehemieal 
change of tlie mineral ; to the third 
are referred those cliaracters afforded 
by certain physical pvop**rtie*, as 
electricity or magnetism ; and to the 
fourth, a few characters derived from 
eircumstanees frequently observed 
wilh rcganl to the ininerai, as the 
place where It is found, or the mine¬ 
ral by wlilch it U usually accompa- 
oled. 

.MlffEIlAt CAOUTCHOUC.—See 
Vaoutehouf. 

mineral charcoal.S ee 

CharctmL 

MOLYBDENTTM. A metal which 
has not yet lieen reduced Into niatses 
of auv niAgnit’ide ; but has been ehs 
tained only in small separate glotmles, 
in a blaeklsh brilliant mass. This 
may be effected by making its acid 
mto a paste with nil. liedding it in 
charcoal in a crucible, and exposing 
It to an intense heat. The globules 
arc grey, brittle, and extremely in- 
fnsiliie. By heat it is eonverted’into 
a white oxide, svhich rises In brilliant 
needle-formed flowers, like those ef 
antimony. Nitric acid readily ox¬ 
idises aiid aridities the metal. Nitre 
detonates with It, and the remaining 
alkali combines with its Oxide. Mo- 
Ifbdenuiu nnites with srrrral of tha 
nietaU. and forms brittle or friable 
compounds. No arid act* on it but 
the nitric and nitromuriatie. Several 
acids act on its oxide, and afford blue 
sotutious. 

MOLVBDIC ACID. If the naUr* 
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iiilphnr«t of.mdjrMenvm l>e ro«rte4 
for tone time, end then diwelsred to 
liquid ninroonia, and uitrie acid be 
added to the ndutioo, fine white lealei 
will be T'‘'cotpit^tcd, which are the 
molybdic acid. They beeome yellow 
by melting and eubliinatkiii. Thu 
arid haM not yet been apiilied to any 
usrlul nurpOKC. 

MOLYRDOrS *AtTD. consists of 
lOU inolvbdenuiu and 31 uxynen. 

MON'T'MARTRlTE.runsistK.of 83 
sulphate nf liine, and 17 carbonate of 
lime. It is found at Moutiaanre, near 
Paris. 

.MOONSTONE, a variety of adu. 
laria. 

t .MOORCOAL.— See Coal. 

MORASS ORE, a species of iroa 
ore. 

MOROXYLATES. cuinpounds of 
the Duiruxylic acid and aalifiablt 
bases. 

MOROXYUC ACm. A saline 
substance on the trunk of a while 
mulberry tree was anaivsed. and su|o 
posed to contain a peculiar acid ; and 
It I rovisionally is thus named until 
farther icsearches be made ou the 
subjerL 

MORPHIA, a new vegetable al¬ 
kali, extracted from opium, of which 
H constitutes tiie narcotic principle. 
If taken into the stomach it has very 
violent effects, 

MORTAR CEMENT, a mixture 
of lime and siliceous sand, used in 
niasoury for eementiuq together the 
atones and hricks of a miildiiig. 

MCMdAlC liOUI.—.See jiunimMit- 
Mirvm, 

MOTHER OP PEARL shells are 
rouiiMiyed of alternate layers of co- 
ag tilled albumen end carbonate 
oi lime, ill tbc umportion, by Mr. 
llatcliett, of 24 of the former and 70 
of the latter, in ItiO parts. 

MOTHER WATER. When sea¬ 
water is evaporated and salt taken out, 
theie always remaias a fluid contain¬ 
ing dFUqueseeut salts, and the impu¬ 
rities, if present. This is called the 
mother water. 

MOULD.—Eee Soil, Manure, and 
,/lnaJa*i§ (yertiablej. 

MOUNTAIN BLUE. Malachite; 
carbonate of copper. 

MOUNTAI-V CORK and MOUN- 
TAIN LEATliERc-See sdshestus. 

mountain UHBBN. Common 
cojtpcr green ; a carbonate of eofftr. 


MOUNTAIN ot ROCK «IO»»e-s 
See Jttbeetu*. 

MOUNTAIN SOAP, is a mineral, 
used ill rrayuu painting. Jt is fesnal 
iu the Islu of Sky. It writes, but dues 
not soil. 

MOUNTAINS, febanges of). The 
diiuloutioii of rocks and lauautalns Is 
eunstantly taitiug place by the inces¬ 
sant operations of the elements, until 
the loftiest eminences arc reduced 
and covered with soil and vegetables, 
wlitcb protect them from further de¬ 
cay. lustauces have occurred of 
w'lioie mountains suddenly tailing 
down, and burying the inliaiiltants of 
tlie.vales below under their ruins. In 
the Alps the process of disintrgraliuii 
it rapidly going ou ; hut such is the 
immensity of tiicse enormous inonii- 
tains, that ages pats away beinre 
any diminution of their bullc is per¬ 
ceived. Tliat the iiiouiitains of our 
island have once been much tiighsr 
tbau at present, is e\ idciit to every 
one who has attentively examined 
them. The rocky fragments in llor- 
rowdalc, the deep r.vvincs made by 
torrents in the sides of Sklddaw, 
and tlie scattered rocks at the font nf 
Snowdon, offer striking proof* of 
this. The central parts of Kiiglaiid 
have also once had a greater eleva¬ 
tion. The white uuartx ^bbles spread 
over tlie iiiidlaiid cmiHtiesare the re¬ 
mains of the deeoiitpiMied hilt* bt 
('bagnttood forest, or of others «*on- 
neeted with them wliieh are now worn 
down. Beacon Hill, one of the high¬ 
est points of this range, doe* not rise 
mure than 76n leet ai'ove the sur¬ 
rounding country ; but all these lylls 
are cvblcntly the remains of n more 
lofty and extended chain of iihiuii- 
tains. Large blocks of white quarts 
lie* upon their ■uuiiiiits, which one* 
formed veins intersecting higher 
rock*; this quarts being barde.', ha* 
remained after the other parts were 
worn down. Veins tilled with simi¬ 
lar quarts may tw traced near the 
place* where these blocks lie. Reside 
the destructive effects of iiMiuutatai 
torieiits, so sudden and impel tsous In 
Alpine countries, there is another 
powerful agent in nature that can 
rend the hardest rock*, and to whieh 
mountains that contain much metal- 
lie matter are particularly exposed ; 
this Is lightning. The ancienU, whose 
view* of estcrtuil nature were aN 
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tiie deitructinn of rocks and moun- 
laliM a* a charaeteriMle pbenomcnon 
attendjiifr tliuador-itonus. It i», how¬ 
ever, to the more ronttant operation 
ol' inoi-ture and rltan|(C of triapcra- 
t are, that the dit'intcKration of rocks 
and mountains may Ih* principally at- 
trihuteii; Imt no well autiicnticatcd 
ulxei vationa have yet l;een made tn 
determine the extent of tliese elTeets 
ill certain tieriuds nf time. It lias 
lieeii vapriiely slated that tlie lieikht 
of the Pyrennees is diiniiiisbiiiif one 
foot in n rentury ; hence it was cal¬ 
culated that more than a niiliinn nf 
years would bo required to level the 
l>uuiidary wiiieh separates France 
and Kpain. There are, however, 
HKeiits ill nature, earthquakes, voica- 
■loes, and pertians rentiul subterra¬ 
nean tire, that can entoiiih whole i-nii- 
tineiits ill tlic oeean, and raise iiioun- 
tains from tlie watery abyss in a 
siiiicie iiifcht. Evident iiidieatiuns 
exist tliat siieli causes have o|irrated 
extensively on the siirtace ol our 
planet: biit the |ieriu<ls of time in 
which they are destined to sueceed 
eairh otlier, remain lieyomi the )>ower 
of human sanaeity to determine, ily 
the skiw hut ennstant destruetioii of 
roeks and mountains, new and pro¬ 
ductive soils are formed to renovate 
tlie surface of tlie tclohe, and prepare 
It for the support of animal liie ; this 
appeurd to lie the tiiial cause lor 
wbiefa the world was created, and to 
whieli ail terrestrial ehaii|rcs ulti¬ 
mately refer. It has been justly ob¬ 
served by Ur. Faley and others, that 
in the peculiar eon formation of the 
teeth ill graminivorous animals, and 
ill Uie production of firasses which 
serve them tor food, we may trace 
evident marks of relation, and of a 
desiiminK lutrUi(ceiit cause ; with 
equal reason must we admit that the 
destruction nf mountains, and tlie 
formation of soils tor tlie support of 
the veRotalde tribos, are provided fur 
by the same cause, and are part of a 
reiiular series ot operations In the 
economy of nature: hence also we 
limy later, tliat tlmse grand revolu- 
liuiu ol the glol'C, liy wliieli new 
niouitains nr continents are elevated 
from the deep, are parts of the same 
series, extending through ages of 
endless duration, and connecting in 
OM chain alt the succetsiva iihe> 
«09 


nonsena of the 'material milsetae;' 
BesMas the kradnal decomposition of 
inountahn, tiiey sometimes present 
the sudden changes of a fall or ara> 
laiiche. These are teirible phenome¬ 
na, which anfortunatcly are not un¬ 
common in Swttxertaiid, and are likely 
to dccur in alt vast and numerous 
mountains that are stratitled, the stra¬ 
ta lying generally at so high an angle 
of inclination, as to be extremely likely 
to slip^wben any of tlie softer ones 
which are interposed arc so far disin¬ 
tegrated or lubrieated by the water, as 
no longer to adhere hnuiy to the up- 
l>er portion, but allow it to slip down 
the inclined plane on which it rests. 
The most extensive catastrophe of this 
kind that has occurred of late years, 
took place ill IbOfi, ill the uiountaiil of 
Ilossherg, wlien a space twice as large 
as tlie city of Paris slipped down at 
oner iiiio the lake of Lawertz, and 
uecasioiied the roost dreadful devasta¬ 
tion. This mountain was composed of 
parallel strata of pudding-stone, sepa¬ 
rated ill many places by thin licds of 
nrgillnceou- earth, liable to be turned, 
li> tlic intrudnetion of water, into a 
smooth slippery mud, and over the 
hiehly inclined bed ol which the upper 
strata would slide, Just as a ship in 
tiie act of lauiieiiiiig slides in her 
ways. The tullowing are some of the 
interesting particulars of this catas- 
troplie. Tlie summer of IBM had 
been very rainy, and on the 1st and 
&l of September it rained incessantly. 
New oroviecs were observed in the 
Uank of the mountain ; a sort of 
cracking noise was heard internally; 
stones started nut of the ground ; de¬ 
tached fragments ef ruck rolled down 
the mountain. At two o’clock in tbo 
afternoon of the 9d of September, a 
large rock became loose, and in falt- 
iiig raisedm cloud of dust. Towards 
the lower part of the mountain, the 
ground seemed pressed down from 
aliov-e, and when a stick or a spade 
was driven In, it moved of Hself. 
Soon a fissure larger than alt the 
otliers was observed ; insensibly it in¬ 
creased, Springs of water ceased all 
at once to tlow ; U»e nine-trees of the 
forest absolutely reeled j birds flew 
away srreaniing. A few nihmtes be¬ 
fore five o’clock, the wiioie surface of 
the mountain seemed to glide dowiu 
but so slowly ae to afford time to tlw 
ioliabttaitts to get away. At last-it 
H* 
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precipitated Itacll and ancb a maae of 
aartU and atoaea rualied at ntioe into 
ttic take of Laa-ertz, aUlioagii live 
Miilsa (liataut, tbat one cud of ii w»» 
Alli'd up> ttiid a pmdij^iouH wave paw 
Iii{( completely over t!u> iaian-l »f 
Siiin-nunn, aeventy led above the 
uaual level of the water, overwhelmed 
the uppoaite abore. and aa It returned, 
awept away into the lake many 
hua«ea of the iiihahltauta. Another 
accident of Uie aamc kind occiured in 
IddI, on the lake of Lurerut, when 
eleven persona were drowned at a 
village on the opposite aide of llie 
lake, by a wave raised hy a fulling 
niasa. A more treuiendnus ralanilty 
was threatened by the nuiuntaiii Kig* 
hi, in l/tU, near the aaiue lake. In 
the apring of that year, hmgitu linal. 
craekt or erevicca appeared in the 
perjiendicular front of the Highi. 
Before day on tlie 16th of July, tlie 
iuhabitanta were awakened hyatrange 
noises, and soon observed a stream of 
roud, a mile wide, and ttfty or sixty 
feet high, coming down uiMin them ; 
but as it travelled very slowly, they 
had time to take care of their' iiiove'- 
ables. Like a stream of lava it over¬ 
topped and crushed down houses,' 
walls, and every aitiAcial ohstaele in 
its way, and flowing during a u liole 
foitnight. rovered a great p.art of the 
eonntry with a l>ea of ferrugiooiis 
clay, which the tong :ipplie.atiou of 
Industrious labour is only lieginning 
to render proluctive. Bouhtl.-ss.this 
clay intervening Imtween strata of 
rock, and softened hy the aecidentul 
introduction of springs, was prcss.-d 
out by the saperinruinlient weight ol 
9000 or 31100 perpendicular feet of 
Bountain. The earth) stratum being 
thus removed, it is to be buped that 
all danger of the fall of the Righi is 
removed. 

MUCiC ACID. This acid Iras tieen i 
generally known by the name of sup. 
eholucti'c, because It was first ob¬ 
tained from sugar of milk ; hut as ail 
the gums appear to aiford it, and the 
principal acid in sugar of miik U tlie 
oxalic, chemists in general now dis¬ 
tinguish it by the name of mucic acid. 
It was discovered by Scheete. Having 
poured twelve ounces of diluted nitric 
•liid on four ounces of powdered su¬ 
gar of milk, in a glass retort on a 
sand bath, the mixture became gra¬ 
dually hot. and at length effervesced 
410 


violenUy, and continued to ^ to for 
a considerable time after tlie retort 
was taken from the fire. It is neces¬ 
sary tlierefore to use a large retort, 
and not to lute Die recclrcr too tight. 
The elfervesccnce liaving m arly sub¬ 
sided, tl<c retort was again placed on 
the sand lieat, and tlie nitric arid dis¬ 
tilled ulT, till the mass ha.l aenuired a 
yellowish colour. This exhibiting no 
crystals, eielit ounces mure ol the 
s;uiic acid were added, and the distil¬ 
lation repeated till the yellow colour 
ol the duid disappeared. As the fiuid 
wa- inspissated liy cooling, it was 
re-dissulvcd in eight uiiures of water, 
and filtered. The filtered Ih|uur held 
oxalic acid in solution, and seven 
dracliuis and a half of white powder 
remained on the filter. This fHiwder 
was the acid under consideration. If 
one part of gum be heated gently 
with two of nitric acid, till a small 
guautity of nitrous gas and of carbo¬ 
nic acid is disengaged, the dissolved 
muss w'lU de|H>sit on cooling the mu¬ 
cic acid. According to Fourcroy and 
Vuii<|U'‘lin, ditferent gums yield from 
14 to St) liuiidredths of this acid. This 
pulverulent acid is soluble in al>uut 
oil p-arls of bot water, and by souilng, 
a fourth I art separates in small shlii- 
i iiig scales, tliat grow white in Urn 
-air. it ilecomimses Die muriate of 
I barytes, and both the nitrate and mn- 
I riate of lime. It arts very little on 
; the metais, tint forms with tUcii ox¬ 
ides salts scarcely soluble. It preci- 
I pitates the nitrates of silver, lead, 
and mercury. With potash it funiis 
a salt soliililc ill eight parts of boiling 
water, and cryslatiixrahle l>y cooling. 
Tbat ut soda requires liut live parts 
of water, and is eiiually rrystaliix- 
able. Both these salts are still moro 
solulde when the acid is in excess. 
Tliat ol amiiiuuia is deprived of its 
base l>y heat. The salts of barytes, 
lime, and magnesia, are nearly iusu 
lubte 

MUCiL.kflE, must he considered at 
a variety of gum. it agrees with it 
ill must of its important properties, 
tiut semns to have less attraction fur 
water. When gum and mucilage are 
dissolved together in. water, muuttaga 
may Im separated hy means of sul • 
pburio acid. JMurilage may be pro 
cured fmus linseed, from the biiihs of 
hyacinth, from the leaves of marsh 
inallowa, lr«« seventl of the licheuis 
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•n4 other 'recrtohle cnhitaBeei. Oura 
•robie, •cfnroinic to MM. tiay, Xammc, 
»od Henard, rolitaini 

CaTl>on, 42'S3 

Ozygvn. SOU* 

Hydrogen, 6-93 
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All the Tarletlee of fcnm and mneil* 
age are irntritloua a» food. They are 
emiilnreil in eume of the art*, partU 
cularty callc-n-printing. Till lately, 
in thli country, the calico-printer* 
uicd gum araldc, but many of them, 
at the euireoitiun of L>ord fiiiudniiald, 
now employ the mucilage from 11- 
elicn*. 

.MllCl'H. Thi*, according to Dr. 
Ttnstnek, i* one of tlie primary animal 
fluid*, perfcelly dietim-t from gelatine. 
The •ubacctate of lead doe* not af¬ 
fect gelatin : on the other hand, tan¬ 
nin, udiieli is a delicate test of gela¬ 
tin, does not affect mucus. Itoth 
these re aseiils, however, precipitate 
nll'Uineo ; hut tiie ozymuriate of mer- 
rury, wliicli ivill indicate theprcacnce 
of alliuuicii ili-anlved io SiKtO part* of 
water, piccipitate* neither muru* nor 
gelatin. Thus we have three dietinet 
and delicate t ’sts for these three dif. 
ferem priiiri|.|es. fJiins appear* t„ 
reseinl’le nnieti* in its prop<»rrie«. 
fine grain of gnm araldc, dissolved in 
200 of w.'i'er, w!i» not affected hv oyv. 
muriate ol i.ieieury, or hy tannin, hut 
srns ;inra"diatcty prccipitaled hy suh- 
aerta'e of lead. 

A small e.artheu oven, 
made and «tdd hy the erncihle ii ann- 
fseturers. It is to he liaed in a fur- 
naee, and is iiserul for eiipellation, 
and other proee»«cs which dciuaiid 
access of air. 

MflttAflTK. fJypsum. 

hll'KI,\TKS. C'u.npoiiiids of the 
innriatir arid, and aridilialde liases, 

.Ml'HIATlC ACID. When equal 
volnmes of hvdrogen and rlilorlne 
gases are mlxeJ and exposed to light, 
tliey enmhiiie and produce a »our 
compound eommonlv railed muriatic 
acM gas, or in conformity to more 
mnderii nnmrnelature, hydrochloric 
acid ga». The best moiie of shewing 
the eomnositiuii of muriatic arid, 1* 
to Introdiiee Into a small hnl strong 
glass vessel, a mixture of the two 
gases, and to inflame tlicm by the [ 
electric spark, no change of volume | 
Miues, and muriatic gas results, | 
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Muriati* uelA may be fleeoiBfWMd hf 
the action of eeverat of th^ roetola. 
Potasshnn, for instance, absorb* tho 
chlorine, and the hydrogen is evolved 
and muriatic acid gas thus affords 
half Its volume of hydrogen. Muria¬ 
tic acid may alto readily be procured 
by acting upon common salt by tul- 
pnuric acid, the evolved gat must tie 
received over mercury. It was flr*t 
obtained pure by Dr. Priestly, btjt 
its composition wa* discovered by 
ScheelelSand has since been most 
ably investigated by I>avy. Muriatic 
acid gas extinguishes flame. It* spe- 
eifle gravity, compared with hydro¬ 
gen. is •- I7‘25. liW cubic inches — 
.^■5 grains. Muriatic ael t gas is 
greedily ahserbed by water, which 
takes up iSQ times its Imik, and haa 
its tpecifle gravity increased from I. 
to 1-210. Thus dissolved in water, it 
inrm* the liquid muriatic acid or spi¬ 
rit of salt, and may easily he yroeured 
by distilling a mixture of dilute sul¬ 
phuric acid and coininon salt, as di¬ 
rected in the London Pharmaropieia. 
The most economical pro|.ortion<, are 
.32 parts of salt and 22 of sulpbii ic 
acid diluted with one-tliird its wei - • t 
of water, Ttie retort containing 
f.‘ie«e ingredients, may be luted on to 
'i receiver containing twice the quan¬ 
tity of water used in diluting the *ui- 
piiiirie .seid, and the dislill.ation enr- 
riod on in a sa-'il-bntli. tl'hen the li¬ 
quid arid is pure, it i* perfectly co¬ 
lourless, tnit it gen"ral!v iias a yellow 
line arising Irom a little iron. When 
beiited the caseous sei.l is evolvei!. 
The Knglish mamifseturers use iron 
stills for this (liMillatinn, with enrlhen 
heads; the fhilo*0phical chemist, in 
making tlie arid of commerce, will, 
dnubtiess. prefer glass. Five parts, 
by weight, of strong sulphtirie arid 
are to be added to six of decrepitated 
sea salt, in .» rctoit. the upper part 
of wliieli is furnished with a tube or 
neck, through wtiieh the acid is to bo 
poured upon the salt. The aperture 
of ttds tulie must be closed with a 
ground stopper iimnedtately after the 
pouring. 1'lie sulphiirie acid imme¬ 
diately eomhiiies with the alkali, and 
expels the miirislir arid in the form 
of a peculiar air, wlilch is rapidly 
absorbed by water. As this eoinbln 
ation and disengagement takes place 
without the apoUratlon of heat, and 
the aerial fluid escapes very rapidly. 
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it i« iwMUwjr to arronrc ftod lute wind furnace. The cold man. heinir 
Ike Te**el« together before the *ul. powdered, I* to be boiled a mlnate or 
phurie acid i« added, and not to make two in sixteen parts of water, and 
any lire in the furnace until the dis- then flltered. To this lii|Uor niiirfatic 
engagement begins to slacken ; at acid is to be added by little and tittle, 
which time it must be very gradually till sulphuretted hydrogen ceases to 
raised. Before the modern Improve- be evolved ; it Is then to be lilter»>d. 
aoents in chemistry were made, a a little hot a'ater to be fionred on the 
great part of the arid csrajwd for residuum, the liquor evaporated to a 
want of water to rombine with; but pellicle, tlltrred again, and then set 
by the use of Woolfe's apparatus, to crystallise. As the muriate of so¬ 
lo the process, the acid air is made da it much more soluble than the 
to pass through water, ip which muriate of barvtes, and does not se. 
it is nearly condensed, and forms mu- parale by cooling, the muriate of 
riatic acid of, double the weight of barytes wilt crystallize into a per- 
the water, though the hulk of this frrUy white salt, and leave the mu- 
fluid is increased onc-haif only.- The riate of soda in the mother water, 
acid condensed in the first receiver, which may be evaporated repeatedly 
which contains no water, is of a yel- till no more muriate of barytes is ob- 
>ow coiour, arising from the impuri- tained. This salt was first employed 
ties of the sail. The marine acid in in medicine by Dr. ('rawford, chiefly 
rommeree has a straw eulour: but In srrofulous complaints and cancer, 
this is owing to accidental impurity ; beginning with doses of a few drops 
for it dors not obtain in the acid pro- of the saturated solution twice a-day, 
duerd by the impregnation of water and iocreasing it gradually, as far as 
with the' aeriform acid. The uiuria- forty or fiRy drops in some instancea. 
tie acid is one of those longest known, in large doses it exrilcs nausea, 
and some of its compounds are among and has deleterious effert*. Poiir- 
those salts with which we are most eroy savs It has been found rerr suc- 
familiar. The muriates, when in a eessful in scrofula in France, ft has 
state of dryness, are actnalty cblo- likewise been rerunnnemied as a ver- 
rides, consisting of clilorine and the inifuge; and it has been given with 
metal; but moisture nmkes them in- much apparent advantage, even to 
stantly pass to the state of iiiiiriates. very young ehlldren, where the usual 
The muriate of barj/let crystallizes symptoms of worms nrrnrred, though 
in tables bevelled at the edges, or in none were aseertained to be present, 
octaddral pyramids applied base to As a test of sulphuric acid it is of 
base. It is soluble in five parts of great use. Tlic muriate of potaeb, 
water at 60 deg., in still less at a formeily kn»tvn by the names of fe> 
boiling heat, and also :u alcobol. It brifugr salt of Sylvius, digestive salt, 
is niA altered in the air, and luit and regenerated sea salt, erystaUizes 
partly dre<inipasable by heal. The in regular rubes, or in rertangular 
sulpbuiie acid separates its base; parallelopipedoiis ; decrepitating on 
and thn alkaline cartionates and sul- tlie fire, without losing mneh of their 
pliates deeomposc it liy douldr afli- arid, and acquiring a little moistim 
iiily. It Is best prepared by dissolv- from damp air, and giving it nut 
ing the carlionate in dilute muriatic again in dry. Tlirir taste is salino 
acid; and if cstirtamiiiated with iron and Idtter. They are soluble in 
nr lead, which occasionally happens, thrlretlicir welglit of cold water, amt 
these may be separated liy the addi- in but little less of boiling water, so 
tion of a small quantity of liquid ani- as to reiiutre spontaneous evapora- 
mnnia. or by boiling and stirring the tion for erystalliiiiig. Fourcroy rr> 
solution with a little barytes. Mr. coniniends, to cover the vessel adth 
(•nettling recommends to prepare it gauxe, and suspend hairs In it, for 
from the sulphate of barytes; eight the purpose of obtaining regular 
parts of which, in flue powder, are erystals. It is sometimes prepared In 
to be mixed with two of muriate of decomposing sea salt by common pot- 
amla, and one of charcoal powder, ash for the purpose of oMaiiiing 
This is to be pressed hard into a soda; and may be formed by the dl- 
Hesdao crucible, and exposed for an reel eombinatlan of its constituent 
hour and a half to a red beat in a parts. U la decomposable by tba aul« 
412 
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piklirie ftnd nitric acM*. Barytes de- marked* tliat the quantity nf rock 
compotes U» though not completely, salt obtained from the mines nfKortli- 
And both Mica and alumina decom- wlrli. Is gently superior to that 
tmsed it partially In the dry way. It tained at Tmeow. The bishop of 
uemniposes the earthy nitrates, so Llandaif aihriris, that a single pH, 
that it might be used io saltpetre ina* into whfrli he descended, yi^ldcM at a 
nufaetories to derompoMe the nitrate medium 40d0 tons of salt' in a year# 
of lime, .l/urtafe or rommon which alone is ahont two>third’s of 

salt, is of eonsideralde U'^e in the arts, that raised in lhe Ihdi^h mine}-. This 
as well as a neres«arv ingredient in rock salt !• never n»ed on onr tables 
our food. It rrystailizes in cubes. In its erude state, us the IhdWh rock 
which are sometime* grouped together sail is ; and though the pure traim* 
in various ways, and not nnfreqiient* parenli salt might he u^ed with onr 
ly form hollow qtiadramrular ]iyrn* food, wtihont any daiurer. \et it is 
inids. In the fire it dei rej itates, prohibited under a penalty of 40 b. f<*r 
meltp, and is at length volaini7.cd. every pound of rock salt *o applied. 
When pure it is not deliquescent. It in oartiy purified in water, and a 
tine pari U soluble in 2J o| cold wa- great^ part of it i« sent to Llverf»ool 
ter, and in little less of hot, so that and other places, M'here It i* u*ed 
It raimot he crvstatlired but hy eva- either for strengthening brine-springs 
poration. Aecordingto M.Cbenevly, or sea water. Iteshle the salt mine* 
it IS soluble in alcohol also, parti'^u- here uicuthmed, where the common 
larly when it is mixed with the chlo- salt is found in a eonerete state, ite¬ 
rate. Common .sail is found in large der the nnme of rock salt, there i«at 
masses, or in rocks under the earth, C’or<lova, in the pro^inee of Catalo- 
in Kngland and elsewhere. In tl.e nia in Spain, a remarkable solid 
solid form it is railed *al gem or r(»ck irounuin of rork salt : this mountain 
salt. If it l>e pure and trauspnrent, is Ijclweeo four and five hundred tef*t 
It may be iniinediatelv u*cil the in height, an t a lenarue in circuit; its 
slate in which it i* found : but if it depth below the surface of the earth 
euntnin any impure eiirthv parti* lcH, I-* md known. This mountain con¬ 
it t>huuld he prc'.iou-lv freed frmn tain* th** ro» k salt witbunt the least 
them. In some ctuintricB if U found adinixtine of .my ol’»cr matter. The 
ill iiicredilde qiiautiti***, and dug i:p waler* of the orean, everi* wliere, 
like metal* fwon the bowel* of tho abound ivith commen salt, though in 
earth. Ill tl.i* manner hs* this *ad different j ropr'etotn**. The water of 
been ling out of the ceb-hrated *:iil tlo* Haltir ««a t* sriid to eont'dn ona 
iniiH’s near r*o>.!inia and Wielic/ka, sixly-fourlh ul if* wesirhf cl ♦■r!! ; that 
in Poland, exer since the middle of of the s-a b fxveeii Knglaud and 
the Idth century, coii-iu|ucn?ly ul ove I'b*nder* one •Tlcrtv-’^eeond 

tlje^e .ViO \enf*, in siic!t runrriiu'’ part: end that on the re»*l of Spain, 
qusintPu*". that *oinctiine'* there ha\e one sWtecnih part; an I between the 
bc“n L'U.iMio ton* rra»lv for *5ilc In tr*‘pic*. it i- sai l, erroneously, to eon- 
tlie*e inific-. uliich arc *:iid to reach t‘»in Irom an eleventh to an eighth 
to the depth of ►excr.'d hnn Ired f.a- tart. Ttie water of the s'^a coutaiiw, 
5tH» II,cu arc cou-^tar.tlv cm- t»:’*idcsthc comnioii sail, a consider- 
ploved. The pure and Irau-'iarent able proportion of muriate of magfie- 
ealt need* no other prcpaition lha:] sia, and -ome sultdinte of lime, of 
to be beaten to muhII | icccs, (»r *oda, and potash. The former is the 
ground in a mill. Iti.t that which i« chicflngredlent of the remaining tiquid 
more impure i»)u*t be elutriated, pn- which is left after the extraction of 
rifled, and b<dlcd. Thai which i* thectuumonsaU.andisealledthemo- 
ffuile impure, and lull of small stone*, ther water. Seawater, if taken up 
is sold under the name of rock salt, near the snrlaix*. contain* also the 
and is applied to ordinary use* : it putrid reiuaitts of animal sohstanees, 
may likewise be u*ed lor *trengthen- wbieh render It nauaeons.mid in along 
Ing sveak and poor br»ne-*prlngs. continued calm, ruu*e tbesea to stink 
Though th«* salt mines of Wieilcaka, The whole art of extracting salt from 
near Cracow in Pol'snd, have iong waters which eoiitnin ft, consists in 
astonished the pliilosophcr and ttie evaporating the water in the elteap- 
traveller, yn it deacnea to ba re* eat oud most couTeuteut maimer, la 
4J3 
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KnglMid, • lwto« eiiiDp«Md of ms Tory •tronelf IttHH'orBOiloA wMh ttHt. 
wkUtr. wUti the •dditton of ttwh celt. The 4eltome lafce eelt eonWn* hi the 
if ^eyoreted in large ehettow iron Kame time alom and ■ulphate of nag. 
nailers; and the crystals of salt are nesia> .At several uiaees in Orrmtnv. 
taken out in haski-ts. In Russia, and and at Montmarut iii Krauce, Ifae wa- 
prubably in other iiorllicm eouiitries, ters nf salt sprhtga are pum|ied nii to 
the sea water is exposed to freexe ; a large reservoir at the top ««f a 
and the Ice, which is almost entire]jr hiiilding or sited : front wMrh it drops 
fresh, being taken out. the remaining or trickles through smail apertures 
farine is much stronger, and is era- ^un hoards covered witli brush-wood, 
t'orated by l>oiIiiig. In tlie soutliern 'fne large surface of the water tlins 
parts of Europe the salt-makers take ex|H>sed to Uie air, causes a very 
advantage of spontaneous eva|iora- conslderalile evB|Htrnti«n ; and the 
lion. A flat piece of ground near the lirliie Is afterwards conveyed to the 
sen is chosen, and hanked round, to I oilers fur the perfert separation ol 
prevent its being overflowed at liigh the sail. To free cnniuion salt from 
water. Tlie stare withiu the banks those mixtures that render it dell- 
is divided by low wails into Mveral queseent, and Jess fit for the pnrpmes 
eom|i:irtineuls, which successively to whicli it is applied, it may be put 
rommunirated with each other. At into a conical vessel with a small apei. 
lioail tide, tlie first of these is Ailed tnre at the point, ami saturated toln- 
with sea water ; whicli, by reinaiiiiiig tion of the muriate of soda hoiHng hot 
a certain time, deposits its impurities lie poured on it. Ttiis sointioti wiUdis- 
aiid loses part of its aqueous fluid, solve and carry off any other salts mix- 
The residue Is tlieii snffered to run ed with the soda, and leave it quite 
into the next eoinpartment; and the pure, liyreiieat.ng the process three iw 
former is again filled as before. From four times. The process of ftclieele, 
the second compartment, after a due which consists in mixing the muriate of 
time, tlie water is transferred into a soda witli red oxide of lead, making 
third, which is lined witli clay, well this Into a soft paste with water, and 
rammed and levelled, fit tills period allowing it to stand thus for some 
tlie evaporation is usually brouglit to time. imilMening it with water an it 
that degree, tlial a crust of salt is gets dry, and then separating the 
formed on Ibe surface of the water, soda from the muriate of leM by 
which the tgorkroen break, and it ini- lixiviatien. has been resorted to in 
mediately falls to the bottom. They tliis country. Mr. Turner some years 
continue to do this, until the quantity ago had a patent for it ; cunTeitlng 
is sadBeient to be rakod out, and dried the innriate of lead Into a pigment, 
in heaps. This is called bay salt. In which was termed tnlnrral v\ ftittiif 
some parts of Frame, and also on UnUoit, bv lieatiiig it to fusion. Tlie 
the coast of China, tl.ey wash tlie oxide of lead sliould be at least twice 
dried sands of tlie sea with a small tlie weiglit ol the salt. This would 
proportion of water, and evaitorate have oiiswered exlremeiy well, bad 
this brine in leaden boiler-. There is there lieeii an adequate and regular 
no difference lielween this salt ami demand for tlie pigment. At present, 
the lake salt extracted from different, (lie greater part of tlie rarbnnate of 
lakes, excepting siirli ns may be oe- soda in (he marker is furnished hv 
easinned by the casual iiiteireiitinii decomposing the sulphate of soda left 
of some substances. In this respect alter the muriatic acid is expelled in 
the Jettonic salt water lake, in tlie the usual way of nianiifartiirlng it 
Russian dominions, near Saralow from couinion salt. Various pro. 
Dmilrewak, deserves our altentloii. cesses for this purpose were tried in 
In the year 1748, when the Russians France, and made public Iry the 
first fetched aalt Ibence, the lake was French government, ail depending on 
alnHist solid wMi salt; and that to the principle of decomposing the acid 
Bueh a degree, that they drove tlieir of tlie sulphate, by rharcoal, and at 
heavy waggons over it, as over a the same time adding some ether 
froxon rivet, and broke up die salt, roateiflat to prevent the soda from 
since the year )7&7, th« water forialitg a sunburet. Wliaf they eon- 
bas Increased so much, that at this sider as the beet, Is to mix the suU 
time tt i* notbinff more than a lake pbate of aoda with an equal wcigfal 
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elwit. and rattier awre tliaa kalf 
Ml weldht of ebareoal po#d«r, and 
t'l expoir the Mixture in a rererbera- 
t»rr furnace to a beat lufflelent to 
brill* tbein to a itate of iiuperfeet 
liquefaction. Much of tbe sulphur 
formeil will be expelled In eapour 
and burned, tbe mixture bein* fre¬ 
quently stirred to promote this ; and 
tail is conlinned till the mass on 
conlln* assumes a dne (train. It Is 
then left exposed to a humid atmos¬ 
phere, and the earhonate of soda 
may be extracted by liviriation, the 
sulphur not eunsumed harln* united 
with the lime. Tinmen's sheds, or 
old iron, may be employed instead of 
elialk, in the proportion of 0* parts to 
SOO at sulphate of soda, and 62 of 
charcoal; or chalk and Iron may be 
used at tbe same time in different 
proportions. Tbe muriate of soda 
nigM be deeoiaposed in the first 
fostance bT fit* sulphate of Iron, 
instead of the snlpliurie acid. The 
carbonate of soda thus prepared, 
however. Is not free from suipbor, 
and Dixe rreammends the abstraction 
of it by addin* litharge to the lixl- 
viiiin in a stau of ebullition, which 
will render the alkali pure. Oxide 
of manganese was substituted in the 
same way with equal sueerss; and 
tills may be used repeatedly, merely 
by ralc'inin* it after each time to 
axpel the sulphur. Mr. Acruni gives 
the following method, as liaring an¬ 
swered exiremriy well in a soda 
manufactory in wbirh he was em¬ 
ployed ;—Five hundred pounds of 
sulphate of soda, proenred from the 
bleaehers, who make a large quantity 
in preparing their muriatie arid from 
coinuon snit, were put into an iron 
boiler with a suffleient quantity of 
aoft water. Into another boiler were 
put 660 lbs, of good Ainerlran potash, 
or S/0 If (he potash were indifferent, 
dissolwsd in obont 30 pails of water, 
or aa little as possilde. When both 
were brought to boil, the solution of 
potash was ladled into that of sul¬ 
phate of soda, agitating the mixture, 
and raising the Ore as qaiekty as 
possible. When the whole boiled. It 
was ladled into a wooden gutter, 
that conveyed it to a wooden cistern 
lined with lead near half an Inch 
thick, ill a cool place. Sticks were 
placed across the cistern, from 
which slips of uieet lead, two or] 


three litebes wide, hang down Into 
the tuM about four inches distant 
from each otber. When the Whole 
was cold, which in winter was io 
about three days, the fluid was drawn 
off. the cryttallixed salt was detached 
from the slips of lead, and the rock of 
salt Axed to the bnttmn was separated 
by a chisel and a mallet. The salt 
being washed in the same cistern, to 
free it from impurities, was then 
returned to the boiler, dissolved in 
cleat water, and evaporated till a 
strong pellicle fonned. l,etting it 
coo] till the band enold ^be dipped 
into H, itwns kept at tliis tempera- 
tngr as long as petiicies would form 
over the whole snrface, and fall to 
the bottom. When no more petlirles 
Bpiwared sritbout blowing on the 
suifarr. the Are was put out, and the 
solution returned into the eistere to 
rrystallixe. If the solution be suffered 
to coot, pretty loir, very little sulphate 
of potash will be found mixed with 
the soda: but the rocky masses met 
with in the market generally contain 
s pretty large quantity. In' the pro¬ 
cess aforve described,' the produce 
Of (he mixed salt from 100 iht. of 
tulphote of soda was in g.*neral from 
130 to 130 lbs. ileside its nse in sea¬ 
soning our fotul, and preserving meat 
both far domestlr ennsumption' and 
dnring the longest vovagss, and <B 
furnishing us with the muriatie arid 
and soda, salt forms a glaze for 
roarse pottery, hv lH•inr thrown into 
the oven where it is baked; it im¬ 
proves the whiteness and ejeamess of 
Klass; It gives greater hardness to 
soap: In melting metals it preservos 
their surface from ralrination, by 
defending them from the air^ and is 
employed with advantage in some 
assays; it is used as a mordant, 
and for improving certain colours ; 
and it also enters mure or less into 
many other processes of tbe arts. 
The muriate of etrontian has not 
long been known. Pr. Mope Arst 
distingnished it from muriate of 
barytes. It crystallize* in very 
slender hexagonal prisms, has a eoot 
pungent taste, without the austerity 
of the muriate of barytes, or the 
bitterness of the muriate of lime; 
If soluble in 0-7i of water «t AA deg. 
and to almost any anmunt hi bvllhm 
water; is Ukesrise soluble in atohe^ 
and gtru a Mood-red tolour to Ms 
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flsmc. It iiai titrtt been found in 
nature, but niay b« prepared in the 
aame way ns the muriate of baryte*. 
T%e nairiate t(f time hat been known 
by the nauiei vf mtrine teUnitt, 
eutcarreuf marine tall, maria, and 
/Ireit tal ammoniae. It cryttalUte* 
in bexaedral pri«m*, temiinaled by 
arute pyramids ; but if the solution 
be greatly eonrentratnl, amt exposed 
to a low temfierMure, it it condensed 
in eoiiftised bundle* of ncedly crys¬ 
tals, Its taste is aeriil, tdtler,eai>d 
very disagreeable. It is soluble in 
half its weight of cold water, and by 
beat in its own water of rry.'lallira’- 
tbm It is one the mo-'t dellijncs- 
sent salts known ; and when deli- 
•lueseed has been called ml of limr. 
It exists in nature, but neither very 
abundantly nor very pure. It is 
fitrued In ehemiral laboratories, in 
the dernmposition of muriate of am¬ 
monia ; and lioinberg found, that, 
if it were urged by a violent heat till 
it condeused, on cooling, into a vitre¬ 
ous mass, it emitted a pliosplioiir 
li.ght upon bring struck by any liard 
body. In which state it was called 
Uoiuberg’t pkotfhora*. Hitherto it 
has been little used, ezerpt for fiigo- 
ri&r mixtures ; and with snow it 
produees a very great degree ot cold, 
rourcroy, indeed, says he has found 
it of great utility in obstrurtions of 
the lyuiphalics, and in scrnhilous 
affect ions. 'I’he muriate of ammonia 
has long been known by the name of 
tai ammonia, or amriuirttae. it is 
found native in the neighbourhood of 
Toleanoes, where it is siibl.nied some¬ 
times neariv pure, and in different 
parts of Asia and Alrica. A great 
desi is carried amiiiallv to Hussia 
an.l b'iberia from Itucliai tanTartary; 
and we foriiieily impuitrd large 
quantities from Egypt, but now ma¬ 
nufacture it at home. See .immonia. 
This sail is usually in the form of 
eakes. with a convex vurf.iee on one 
side, and roneuve on the other, from 
being suhliwcd into large globulai 
vesv l«; but by sututiuu it may tie 
obtained in regular quadraiigul.xr 
crystal*. It is remarkable lor no*, 
seising a certain degree of ductilitv, 
so that it is uot easily pulrctnble. h 
is soluble la 3f parts of water at fiO*. 
and in little more than its own weight 
of biffUag water. Ita taste it too), 
•etU, uM bitterUk lt» epeciac 


gravity is 1*4& It.attsaets moisture 
from tb« ulr but very slightly. Muiyat*. 
of ammonia has bimn more eniptoyed 
ill laedieine thau it is at present. If 
is sometimes useful as an auxiliary 
to the bark in IntermiUents i in gar¬ 
gles it is lienefieial, and exteniatly 
■t is a good diseutient. In dying it 
improves or heightens different eo> 
lours. III tinning and soldering it is 
employed to preserve the surface ef 
the inrlnl* from oxidation. In assay¬ 
ing it dbroveis irop,-vnd separates it 
Iruiii some of its combiiiationv. The 
muriate of magnesia is extremely 
drliquesrent. soluble in an equsil 
vvcigbl ol water, and diflleultly erys- 
tallizatle. It disvolves also in five 
parts of nlrnbol. it is (ieeomposablo 
liy lient, whieli expels its arid, its 
taste is intensely bitter. With am¬ 
monia this muriate forms a triple 
salt, crystallitable in little polyr. 
drons wbieli separate quickly from 
the water, Imt arc not very regularly 
rnniied. Its taste partakes of that of 
both the preceding salts. TliC best 
tiiode of preparing it is by mixing a 
solution of 27 part.* of mniiatc of 
amiuuiiia with a solution of 7^1 of inu- 
liate of magnesia; Imt it may be 
foriiird by a semi-der«mposlt!oii of 
ritlirr of these luiiriates by the hasa 
of the other. U is deciiu>|>osable by 
heat, and requires six or seven limes 
its weight of water to dissoive It. 
ttt the muriate of gliiritia we know 
but Mtle. it appeiiti to erystallixe 
in very small ciyslais ; to Ik- decom¬ 
posable by beat; and dis-oived in 
aleobul and diluted with water, to 
form a pleasant sarebarine liquor, 
.tiiiriate of nlumina is scarcely crys- 
lallixatlr, as on evaporation it as- 
siiinrs die slate of a thick jelly. It 
'ms an acid, stvptir, acrid taste. It is 
ex'iTiuely soluble in water, and deli- 
qiics'Virt. file decomposes it. It 
mav t-c iirepaivd by directly eom- 
biuing the uiuriaUc acid wllb atu- 
iiiiiiic, I ill the acid always remains in 
exrcs.s. The muriate of zircon cr\*. 
tnliizes in suiall needles, which ara 
v. ry soluble, attract moisture, and 
lose their triuispareiicy in the air. It 
line tin austere taste, witii sninewliat 
of ncilmoiiy. It is dceoiuposalde by 
heat. The gallic acid precipitates 
from Its solutioti, if it he free from 
iron, a white pow-der, (iarbonate of 
ammonia, if Mded in excess, re-dia> 



MUR-NAT 

■olfM tlie preclpiute It li«d before HU»CLK8 of Miinali, coaeiet 
thrown down. Murtete of yttrio doet of fibrin wad fieoh. 
not r.rjratelUie wlien eveporoted, but MUSCOVY GLASS it m iwaa 
forms a Jelly ; it dries with dlAeoHy, ^iven to mien, from Uie rireotnsUneo 
end deliqupsrps. Foureroy obserret, of its beinf used by the IlussUiis lor 
that when tiliepons stniips, preriootly n^asw. 

luspd with potasli, are treated with MUSHROOMS. See BoMtu. 
loiirfatlp seid, a liiiipid solution is MUST, the juiee of frape. eom* 
formed, whipli may be redneed to a posed of water, sugar, jrily. gluten, 
transparent JpHv by slowes'aporatlon. and bilartrate of potash. 

Jliit a boiling liPBt depoiiiposes the MYRIl'IN, the ingredient of wax, 
ailiepoiis iiiiiriate, and the earth is after digestion with alcohoL 
deposited. The solution is always MWIRH, a gum resin, oontaining, 
arid. aceording to Uraeoniiot— 

Mt'RI-t'ALriTE, is another name Resin, with some volatile oil • ai-68 
for Riiouib-Spur, Gum . • . . . fiG'38 

N. 

NArUITE.—Pec ro/effe. nomy, depends on this principis 

AnKL.STEiN. Rutile. Many other vegetable substances pos 

NAILS are fuiiiid to be rompnsed sess iiarrotie properties. The gaiWB 
of roagiilated albumen with phos- lettuce (lactuca sativa), and most 
phale of limp, other plants of that genus, yield a 

N AiTIIA, is a native eomhustible milky juice, which, wrlien inspiWted, 
Jitiiiid w'hirh dilTers from peliolenm, has tW characters of opium, and pro- 
W'tiii.-h is obtained hy the distilla- bably contains the same narcotic prin- 
tioii of coals 111 Iteiiig purer and ciple, 

liehter. It is found aluindautly near NATRON, native carbonate of 
the Ca.spiaii Sea, and in some places soda. It is found iu vast abutidanee 
ill Italy and Sicily, and is burnt as in the lakes near Alexandria, in 
nil. ' Kgyid. The existence of natren in 

NAPLES YELLOW, is obtained tlie midst of plains, in the waters of 
from raleiiiing lend with rnitimuny marshes and lakes which rover them, 
and potass. is one of the most interesting facts in 

NAUCtlTIC PRINUIl’LK OF VE-: geology. We find this phenomenon 
GETAllLKS, is found abundantly [every where in the midst of vast de- 
iii opiiiui, wiiirh is olilained from iserts, which occur in so many places 
the juiee of the white poppy. To of onr globe. From all that sve know 
proeurc the narcotic principle, water at this mineral production in Egypt, 
is dige.sted upon op iim ; the solu- .kraliia, I'eisia, India, Thehet, Uliina. 
tioii obtained is cr.aporatcd till it Siberia, tbe plains near tlie flasplan 
beeoines of the roiisisleiiec of a syrup, and Illack Seas, In Asia Minor, in 
ity the addition of cold water to this Hungary, and at Mexico, we have 
•ynip, a precipitate is obtained. Al- reason to believe that it occurs in tlie 
coliol 1« boiled in this precipitate, same rireum«taucrs and with tli* 
and during Die cooling the crystals same relations. It is found every 
fAIl down. These are to be dissolved where, in the midst of sands, mixed 
ill alrohol, and again preripitated in with rlay and marl, and arennipanied 
cooling; and the prnress is to be with other salts, of whieli eommon 
repealed till their colour is white, salt Is the moat constant. In warm 
They are rrystals of the iiareotie priu- weather the natron Is eonstantly ef- 
eiple. The narcotic principle has no floresciitg at the surface of the soil, 
taste or smell. It It Insoluble in The origin of this natron eanmA wRh 
eold water, hut is solnhlc in 400 certainty he determined. The oui- 
parts of boiling water. It is soliihle nion which will most naturally 
in 24 parts of tMiiliiig alcohol and 100 present itself is, that natron occurs 
parts of cold alcohol. It is very so. already formed In the sand or clay 
luble in all arid menstruums. It has at a ^rtain depth, along with the 
tieen shown by I>p Rosne, that the different salts with which it is mlaed, 
getion at opium on the animal oco* and that th« waters, hy ItReitef 
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the mess of etrth In order 
to tvgtiii tiielr lev«I> I»ld bold of tboie 
(uhetonce*, wUich they carried to tbr 
Mjrfaco of the noil, Tbie opinion, 
however, cannot tie eitpportcd by any 
•ositire observatiun, becauee no piu 
have been dug wbiub confirm U in the 
different )dnee» wlierc natron appeara 
at the anrface. So abm, nowhere in 
the de|>oaita of rock-salt, is carbonate 
of soda found ; and the waters of the 
*«a are o<iually destitute of It, !{j[cver- 
Uieless, on the aca-abare, natron is 
formed, tiiough in small ijunntitv, 
eAorpseing at the surface ; and licre 
As origin must be attributed to the 
derompositiuii of the muriate «f soda. 
Tills decomposition may be effected in 
▼arious ways, and advantage is taken 
of tills in the manufacture of artificial 
subcarlmnatc of soda, in which several 
metbods, mure or less perfect, have 
been suceessfiilly empluyi-d. It is 
probable, tberefure, tliat it is from the 
natural decomposition of muriate of 
soda, that natron is formed. The na¬ 
tron in Egypt, in the opinion of M. 
Beitiuillet, is produced by the reci¬ 
procal action of muriate of soda and 
carbonate of lime, assisted by elHo- 
rescence. The lakes of Egypt con-, 
tain a great quantity of muriate of| 
soda, and they occur in the midst of a i 
calcareous formation, the rocks of 
which project here and there through 
the sand which covers them. Masses, 
or beds of gypsum, also occur, whicli 
probably necoinpany the deposits uf 
roek-aal't which the waU-ra traverse 
before arriving at ll.e lakes. Ttic 
same explanation will probably be 
found to lie applic.ablc to many Ollier 
ioManeps uf the formation of natron, 
or niiiipral cartionatp of soda. 

NATROLITE, a sub-spccirs of 
prismatic seolitr. 

NEEDLE ORE. an ore of bis- 
Biutb. 

NEEDLE ZEOLITE, consists of 
aiUca, 50'2t ; alnmlna, 29*3 ; lime, 
»•««; water 10. 

NEPHELINB, riiomlKiidal felspar. 

NBPIIRITK, eousisla uf Mlira, 
50-fi i niago«rf«, 31 ; alumina, III ; 
iron, S'S ; jnMr. 2*73 ; w-lth a ininulp 
portion ofjwrorauiu. There is a kind 
of nepbrita called axe-stone, which 
sec. 

^NEPTUNIAN THEORY IN 
VEOLC^lQryj ia thatvrtiteh endeavours 
to aecoilBt-fer the various geotogleid 
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phenomena m the euppiwiMon that 
|b« matter ol which the exterior part 
of the earth ti composed, was onec In 
a state of watery solution. Its chief 
supporter is tYemer, It is opposed tc 
the Pliitonie nr Vulcanic theory, which 
supposes the phenomena to tiave 
resulted from the matter of the earth 
having been in a state of fusion by fire s 
of this theory Dr. iliilton is the princi¬ 
pal champion. That the surface of our 
globe was once in a fluid state, is 
established by very ample evidence, 
in ttie greater number ol the strata of 
the earth. In the most elevated, as 
well as at tlic grc.vtest dcpilis, sul» 
staiices are found in a ci'}>taUir.rd 
state; and even many ol these strata 
have marks of rrvslallizalion in their 
entire structure. Crysialllzatioii is 
Die arrangement of particles in a 
regular determinate form: and it 
necessarily implies a previous state 
of fluidity whicli would allow these 
partfrles to arrange Iheniseiviw in 
jiositlons necessary' to produce these 
forms. Many of the iiioie solid 
strata contain in their snlistaiicc 
remains or imiTcssiotis of animals 
and veeetahlcs ; and it is olivious that 
to admit of ilie iniro lueilon of such 
substances, th.'y must at one lime 
have heen, il nut in a perfectly fluid, 
at least in a «ott or yb'ldiug stale. In 
addition to this, the general disposi. 
firm of the materials of the elobe, so 
far as has Icen explored, must have 
arisen from fluidity, as thi- untycuuld 
iiare arranged them In lied« or strata, 
parallel to each other, and i.rcserving 
(hat parallelism to a great extent. 
These appearance, are mit partial, 
bul extend to the whole snriace of lti« 
earth, and prove heyoni a doubt its 
former fluidity. There are only two 
ways by which that fluidity can be 
supposed to have taken place ; either 
the solid matter must have Ijeeu fused 
by the act ion of brat, or it roust 
have been dissolved in some fluid. 
These are the primary priiieipirs 
upon whieh the geolugleal theo¬ 
ries have lieen formed iimler different 
uiufllflcations. Uf tliut which has 
heat for its foundation, w« shall 
treat under the head of V'uleaule 
Theory^ The other, whirb has been 
called Ac Neptunian Theory, is tiie 
subject of this arllele.—From the 
apnearaneca which fossils presral, It 
Is inferred that ttiey cannot have beex 





fenM«d if fttilon. Md •• loluttoa M 
•a aiiaeaut fluid it the enlt «th*r 
luodA which prctctrti Htclf, that would 
»ii|i<'ar tn be the efficient e^ate. <lra- 
mte beinn tlie roek which compotet 
the mott elevated part of the irlohe, 
Itnii which riiriiis the liaviv upon which 
the preater number ef the itrata re»t, 
i< inppoeed to liave been flrvt formed ; 
the diilcretit parts of a-hich it consists, 
felspar, quartz, and mica. Iiaviiift cun- 
hreted by a crystallization nearly 
timultaneous. A similar consolida¬ 
tion of the other primitive strata, 
gneiss, niicaeeont sehistus, aririlla- 
eeuus tclilstus, porphyry, and qOartz, 
It supposed to have taken place. 
In all tliese rocks there arc iicvdr 
found any organic remains, and 
they itiltst have been formed prior 
to the existence of the animal and 
vegetable kingdoms. Prom the period 
of the formation of these strata, it is 
supposed that tlie water began to 
diiniiilsh in height, by retiring into 
the crevices in tlic iuternal parts 
of the earth. During this period 
other prcc.pitations, chemical and 
tbci^hanical, continued to take place, 
and formed the intermediate ttrata 
of Werner, or the strata of transi¬ 
tion ; of which some varieties of lime¬ 
stone, scliistus and trap are tlie prin¬ 
cipal. These arc ineuinhent on the 
primary strata, and sotnetimes, hnt 
very rarely, contain petrifactions—^ 
proof thst the exiWenee of marine 
animals had eommeiired with their 
formation. The diminution of the 
waters still contlmiiiig, and acting 
mechanically on tlic strata foriiied, 
caused a partial disintegration. The 
materials from this sourre, together 
with the reinaining j'art of the matter 
oi'tgiiially dlssolv.nl hy their precipl- 
tation and consolidation, formed what 
are called secondary strata, or the 
strut ided rocks, sandstone, limestone, 
gypsum, puildliigstone, some varieties 
of trap, and tome tdlier*. These are 
of a height much less Shan the others. 
They arc arrange I generally in hori- 
sontal heits, and abound in organic 
remains j vrlilch is a proof of their 
fnrinatiou, alter the fun developement 
of the animal and vegetable kingdomi. 
Ttieie three formations compose the 
whole subiAance of the surfaee of the 
glohe, with merely the trivial addition 
of the products of volcanic flres, and 
the almvtal iwdt of sandi clar and 
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soil artaltkt front the waeld of ttM 
ttrata frota the waters wMeh mti 
over them. During the eonsOHdn- 
tion of these strata, rents happOMt 
in them, by which cavities of vuriona 
dimensions were formed, into wbM 
the water, bolding various matters tM 
solution, gaMed access, and hence thO 
formation of flUneral veins. Such ia 
the substenee of the Neptunian the*-' 
ry, which may also be called, from its 
chief am pporter, Wernerian, It may 
be observed generally of this theory, 
that it agrees with e great number of 
the pheriomena presented tn exploriaf 
the strata in the mimntsliious regions 
of our globes, and partieularly in 
Hnsony, where 'Wemer, its great sup¬ 
porter, gave his celebrated miaeralo- 
gieal leetures; but theie are also 
many facts which it requires some 
ingenuity at all to reconcile with it; 
and great controversy has arisen be¬ 
tween Its adherents mud those geolo¬ 
gists who imagine they find, in thd 
supposition of a fusion by fire, fi 
more ronsistent and satisfactory exs 
planation. Those geologista who enter 
with aeal into the routroversy, will 
be apt to dwcil with most aatistactioa 
on the objertions whibh they are able 
to bring against the theory of their 
opponents, and will be ready to aa- 
sume, that at only two modes of ae- 
eounting for geological phenomena 
present tbemselvea, if the opposA* 
theory be destroyed, their own it ne- 
ees-arily established. Hut persons 
who tatie less Interest In the dispnto 
wifi not so reailily admit the infer¬ 
ence, and will be inclined to suspect 
that the formation of the various 
strata of our globe may liave arisen 
in a manner and from causes unknown 
at present, and will deem it more rea- 
siinahie to decline assenting fully to 
either theory, and wait patiently the 
result of Imare eatarged knowledge of 
the properties of the eomponeut 
parts amt of the romblnalions of 
matter. In short, tliey will deellnn 
becoming partisans on either side,— 
To the Neptunian theory it may be 
olijeeted, tbnt the matter of which 
the ttrata of the globe eontlsu, te 
Insoluble in water; or if so, only to a 
very small degree. The simple euKhes 
which are found in any eonsidemhlll 
mantlty in nature, as liate, ainniidn, ai- 
liea. and mdgueetn, are vert tpartaifly 
•ol'jMe ia WMer; aad thfi„d!aMiii 
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•kittT fonllt -Wlileli they form by 
conaNuaion are »p)wmitly intolublo. 
V|im wbst irround thru can water be 
cmiAMered a* the agent which baa 
gtren them fluidity? To aflirm that 
water wai ever capable of diaaolving 
thear aubatancca, ia tlirrcrore clearly 
to aarribc tu it powera which it con- 
feaacdly haa not at preaent, and ia 
therefore to introduce an hypotheaia 
not only gratultoua, but which may 
be aaid to appear to lie imp^aiblc. 
It la in vain for the Neptuniat, in re¬ 
ply to thia. lo brliijt arirttiaenia wliirh 
are equally atrong agaiiiat the theory 
of hia opponCiita ; and it ia only with 
aealota that the deatructioii ol the 
t'ulcanic theory will iiccesaarily pro¬ 
cure aaaent tu the Neptunian, lie 
niuat, therefore, meet thia objection 
fairly—remove It, if he can, or. at far 
aa poaaibic, waaken ita force. It niuat 
be confeaaed that the objection ia 
partially weakened by the eontidera- 
tion. that it ia acarcely correct to 
eatimate the aoiubility of bodira when 
auppoaed to have been in a very finely 
diffuaed atate. by what ia their aoiuhi- 
lity when agi;regatc<l into a inaaa. 
When bodica are reduced to a very 
fine powder, they may hr acted upon 
by other bodiea, wbicn lurmerly pro¬ 
duced no effect. Corundum alone, 
coiiaiatina chiefly of aluminoua earth, 
ia inaoluble in acida until reduced lo 
powder. Flint cannot be acted upon 
by alkalia. until reduced to a very 
flue mechanical diviaion ; and in ge- 
neral the power of all aolventi ia 
prodigiuualy increaaed by the tiody 
to be ditaolred being ledurcd to very 
flne particica. Tiiat thia principle 
beara in a certain degree on the pre¬ 
aent objrrtiun, will appear from the 
eouaideralloii, that althouirh aitira or 
flint, in all ordinary eireumataneea, 
in any experiment which we can 
make, apprara inaoluble in water ; 
yet nature eometimea preaetita it dla- 
aolved in water to our view, flilicrona 
atalactUea, although rare, are aome> 
tiuea met with, and In anme mineral 
watera ailica ia found diaaolved. of 
which a wall known inatanee la in 
the water of the fountain of Ceyaer, 
in the ialand of leeland. A nun- 
deed cubic Incbea of thia water 
went, fbuud by Klaproth to hold, 
in Mdullon, nine graina of aiiira, and 
by Dr. Black, avere found to bold 
lOB (raloa. The tame la found (o ba 
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Ihooaacto variaua fonratalm in tJia 
Axorva. In' tbaac eaaea' the natural 
aolvent imwwvaf■ tlio water ia much 
increaaedi by Ita great heal. It ia 
atatedby the Neptuniat, that tliere ia 
no improhaliitity iu tlie auppoaition 
that the eahirie-originally given lo 
our planet, may, before that aider 
waa eataldiahea which now exi-ta. 
have been hn-allv arrumulated at the 
aurfare, and thereby eonuitiuted 
much to tba aolvent power of tha 
water. It ia farther brought forward, 
tliat it ia nil good arcvmriit againat 
the aolvent jaiwer of water over the 
materiala of the glolie, to ahow tlwt 
itf power U weak, or nearly iiupir- 
ceptihle over them, when taken aepii- 
rately. Wlmt it may have been when 
the various eartlia and metaia tvere 
in union together, it ia ioi, osaildr tu 
aay, but it prohahly waa gicater thau 
at preaent. Two aubatanrea. which 
III themaelvea .are iiiaulul.le in an 
acid, may be rendered aulul le by tir¬ 
ing united. M'hrii the alkaline autu- 
tioiia of aiiira and alumina are uiix' d 
together in equal j roporlioiia, a ilna 
guTatinoua ma>s rcaulta, whtcli ia a,,, 
lubio ill acida, uhclher eonreutraUal 
or diluted: nay, even in ilialilled 
vinegar. No line mnld have ima¬ 
gined that the addition ol alumina 
I'uuld liave rendered aiiira, w liich l>y 
itself ia inaoluble m acids, ao rrailily 
aidnliie : yet sueb, by expiTiment. ia 
lound to tie the ease; and it appi'ara to 
tlie Neptuniat not to be requiring too 
muelito be allowed to auppoar.that the 
union of other aubataiieea with aiiira 
may have rendered it auluhle in water. 
It ia iiopoaaihle to arguo from a know¬ 
ledge of the propertica of thrM> or 
more aiinpie aubatanrea. taken one by 
one, what may be the properties of a 
eonipoiind into which tiiey enter, in 
various proportlona. Carbon, hydro¬ 
gen, oxygen, nitrogen, ami phoapbo- 
rua, are the coni|Kii!e»t parts of in¬ 
numerable animal and vcgelahlr ai.b- 
atancea.whieli poaaesa properties per¬ 
fectly distinct from these aiinpie eom- 
onent parts, and whieh uever could 
ave lieeil foreseen liv any rhemleal 
knowledge of tbeee autiatancee ; there 
are very few that human ekill or art 
can Imitate. What eombinationa may 
have been amongst the eubstanrea 
which now form the eolid parts of 
our glfthe, and what properties they 
nay have had when tbua coaibiaea. 
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U h kniMMlUa faf n* to know t but 
it te no dUHeuit nmttoT to betio*o 
tliat thoy niay linvo iMofe voryootitble 
in wator ; aim we may infeTi itfaere- 
fom, tliat lliere ie outqing inerediUe 
ill the Nvptiininn theory, whieh »up- 
poio«, that the atmto. or cuinponciit 
pBita of the earth were once in a 
Htate of watery ■olntion, and bare 
been Ktadoally eeparated and preci¬ 
pitated. and tliereiiy I'omied tiioae ar- 
ranireinentii of matter aucb a« we see 
on the eiirfane of our rinbe. The ob¬ 
jection, therefore, arininR from the 
present insoliihility of the enrtlis and 
metals, is ut least greatly extenuated, 
il not ruii.pletely ulniuti'd. In addi¬ 
tion to the reasnniiiK now stated, it' 
niuy also be nbserred, that most of 
the stil.stanees whirli we now sup¬ 
pose simple, are very prohably coui- 
iioiind. Till very laUdy. sods, potass, 
lime, matriiesia, and struntiaii, were 
suppo-ed simple Imdies, ami tliey are 
now tinown to l>e rmiipoiiiid : iKiiia 
ill fni-t metaltie oxides, and silica is 
very likely a similar coiii|>ouiid body. 
Ttial ttie'metals are simi>b‘. is mure 
than we ran venture to assert, and 
we ean only say that they liave not 
as yet been deeoinposed into any 
inoris simple subslances; but wlitit 
may lie tlie primary elementary par- 
tirles of the earths and luelals. It is 
utterly im|>nssible at present to de- 
leniiiiie ; but eonsiderint; the immense 
progress of diseovery witliiu Itie last 
I INI years, and presnniing tliat the 
same attention to explore nature will 
lie ronlinued, it is not unreasonable 
to expect tliat future years will uii- 
luld new truths equally wuiiderfiil, 
w'hieh will us uiiieli adert tlie theories 
wbieh may l»e received. What the 
Bitimate partirles of different bodies 
may be found to lie. and what tlirtr 
pro|ierties when in a simple slate, we 
cannot at present foresee: and we 
are not justitialde in asserting that 
tliey are not soluble in water, and 
that therefore the Neptunian tlicory 
is untrue. Another objeetion agaiual 
the Nopturiian tlieory ia derived from 
the iiositioii of the strata of the glotie. 
Konie atrotitied rocks are vertical in 
their position, some horizontal, or 
nearly so, and others inclined at dif¬ 
ferent angles to the horizon. It it ns. 
serled, that if matter were deposited 
from a fluid, it would arrange itself 
in fl iMrisonial bed i and whence then 
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doea it arise tbat we find tlwetntta 
In vertical or bigUy . inclined 
tiona, yet preserving a psntUclii^ 
over very extended arid varied 
curvatinits? To this objection th», 
Neptuiiist answers, that the depoat.. 
tion oi strata was not the deposition 
of matter which had prcviuusly been 
nieclianically suspended, and had sub¬ 
sided by rest, which in tliat ease must 
have formed horizontal beds ; but the 
Neptunian theory supposes the mattet 
to have* been chemically dissolved, 
and to have separated and concreted 
by a species of crystalUzatioii. These 
cfytlailiiie deposits would be in large 
irregular masses, as granite, the rork 
ot prima^ formation is ; and the fluid 
still cnntiouiiig to deposit matter by 
crystallization, this matter would 
cry.stallize on tlie sides of tlie masses 
already produced. In the same way, 
tlie inetallic. veins luive been tilled by 
matter hnding access to the clefts of 
the strata, and crystallizing, on the 
sides on which tliey would form an 
incrustation, and different kinds of 
matter linding access, different kinds 
of crystallization have taken place. 
(Ihjcctions liave been made to tbe 
Neptunian tiicury from the appear- 
aiiec 111'vaiious iiiinerals, W'hieh. it is 
argued liy Mutonists or Viilcanists, 
roiild not have lormed by depetsits 
from watery solutions, and which bear 
the marks of having been produced' 
by drr. To these objections answers 
are given more or less satisfactory. 
li|>on tbe whole, it may safely be as¬ 
serted, tliat to place faith on this, or 
any other tlicory, requires a great 
effort of iiiuigination, and a supposi. 
tior, of circunistances and causes, of 
which wo can have no adeqaate 
proof. Contemplations of this de¬ 
scription open to our view grand and 
sublime views of tbe operations of 
nature on the chaotic mass of w-hicii 
our world has been fanned. The con¬ 
troversy has led to the accurate ex¬ 
ploring of nature in tbe mountainous 
regions, wliero her sublimity and 
grandeur are more particularly inani- 
fested ; and has accordingly luitch in¬ 
creased tbe boundary of human know, 
ledge. Manydhings may be mlmiUed 
as true. III hers as probable; but many 
diftieulties still remain, which <n tba 
present state of neleoce it is ins- 
pmsible to solve.—See r«fe«itfe. 
Tkeor^. 

I* 
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NBRIVM TINCTORUM, a tree ImilM tb« eompoiiDd In nitric acid 
|rrowin)r in Hindostan. which will till the nickel way eonverti-d liitu an 
aAird indifro. amealaler ilecDnipoKed tliU hy nitrate 

NKirTRAMZATIOV. When ncIdH of lead, and evaimratcd the litiuor, 
and alkalicK arc roinhincil as to not '<initc to'dryni’ss. lie tlirn poured 
,ei^rt a change in ritch other's pro- in alrohoh whioti ilissolvrd only Die 
perlles, they are said to be non- intrule ut nickel. The alLohol lieing 
trallzrd. decanted and evaporated, he re-dis- 

NICKEL, is a metal of great hard- solved ti.e iiilricte in water, and pro 
neea, of a unitorni texture, ami of a cipitahnl by’potash. The piecii itate, 
colour hetwern silver and tin ,- very well washed and dried, he reduce,! in 
diflieult to be puriiied, and magnet- a Hessian rriicllde liiivd with lamp 
leal. It even aequires pularHf Ity the hlack. and loui.d it to he | erfectly 
touch. It is malleable, both cold and magnetic i hot this propelty was de 
red-hot, and is scarcely more lusilde slrnyed again by .■illniing the imlal 
than manganese. Its oxides, wh. n ! with a smuil port’ooi of at-eiiic. .vl.oy 
pore, arc rcduciMe bv a sufficienti ing it with copper weakens this pro 
neat without cumbustilile matter, and j | eit\. The solplioiic and unirialit: 
it is little more tarn'ishcd by heating, acids liiivc litlie iiction iiion nii kcl. 
in rontiirt with air, than platina,gnld.< The nilrio and nitio.iauiialic :>ie its 
and silver. Its sperific gravity wlien | most i.ppropriule solveiils. The nitiic 
east is ; when forged,'ft'OT,6. solution is ul >i line giass-gieeii eo. 

Niekei is commonly obtained from its lour. Carbonate ot pota-li tbiows 
sttlpliuret, the knfertiickel of the tier- down from it a pale apple-greeii pre- 
inans, in which it is geueially mixed eipitate, wltieh.wl.enwell w'.;-lied and 
also with arsenic, iron, and cohalt, dried, is very light. One part of ine- 
This is hr.-t roaste.i, to drive off the lal gives of this piecipll.ilv, 

sulphur and arsenic, then mixed with I wl,i. h bj exi>o-iire to a white 
two parts of black fiiix, put into a heat becomes hlackisli-grcc, kareiy 
crucible, coveied with niUilale of iiodining to green, and weipj,., g („,|c 
soda, and heated in a forge fiiriiare. I gs.',. IJy , .mtinuiiig Ike tiie it i« 
The nrctal thus obtained, wbicli is tedneed. M ben iiniiioiiia is added in 
still very impure, must tie dissolved in excess to a oilric solution of nickel,a 
dilute nitric arid, and tbeii cvnpo- Idtie precipitate is formed, widcli 
rated to dryness ; and after this pio- cbanp'e- to a pitr,Ic-T'd in a levy 
cess has been repeated tliiee or toor boms, and is coinerlcj to an .xpile- 
tlmes, the residuum must lie dissulved green hv an ari . If Die prei ipilale 
in a soiulion of atnmonia, peiieetly retain its blue eidoiii, co| per i- pie- 
free from carlaiii'e acid. Being again ce/.|. ’I'here age two oxides ef idcl.e! 
evaporated to dryness, it is now to la- the 1 lack and the crev 
well mixed with tw>< or three parts of NICOTI.V, a pccnfiar primiplein 
black flirx, and exposed to a viotcnTt lohaieo. It i* cidouilc-s. \«datije, and 
heat in a crucible for ball an hour or polsonons, with Die peculiar t.isie of 
more. According to Kiehtcr, the tliejlail. 

oxide is n.ore e.-i-ily i)>diiei(t by NIt.'IIINM, an ore of Titaniiii'i. 
moistening with a little oil. Th. iiard NIHIL /.LIII'.M. a name foi.iicrly 
«dvi-cs to poor chloride of lime on given to the ilowi-j-,or while oxide of 
the oxide of ntrkel, and shake them ainc. 

well together before the annnonia t~ NITIl.'tTKIs. r.'mponrids of nitric 
added ; as thus the oxides of cuhalt acid with tiie -alifiable hi.«e . 
and iron, if present, will be so niueh NSTUM, Die ronamt'i iianie of Die 
saturated with oxygen, as to he inso. nitrate oi potn-h. It i- kiiowtibv Die 
luhle in the ammonia, and corse- oame of sailprlre, aod is ;ooii.! leii 'y 
quently may he sc|inrate<l. .M. Che- foinied In the Ea-f In-’les, in Spain, 
nevix obnerved, that a very small in the kingdom of Naile*. .iiid ei-c- 
portion of arsenic urgvents nirket where, in ronsi.leriilde >;naiitities , 
from belsg effected by the magnet, but nitrate of lime is still more 
Richter found the same. When it is .abundant. Ear the greater part of 
not attractible, thcrefoi-e, we may be Die nitrate made use of. Is prrMliieed 
pretty certain that this is present. To by a combination of elreumsfiuiecs 
•eparate the arnenic, ill. Cheuevix w'hich tend to couipuse and eoudeo'e 
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nltHe ndH. Tliiit add appears to be sama manacr* ai long ae any sallat 
prudured in all BituatlotiH where afii« laatter can be thus extracted. The 
Dial iiiuticni are completely deenm* weak brine is heated* and paaeed 
posed adth aeceits of air* and of*‘pro- tlirough other tuts* until it heemnee 
per substanres wllJi which it can of considerable strength It is thi^ 
readjly combine, lirouiida Irequenily carried to the boiler, and cuntaiiiii 
trolden by cattle and iniprcgnatod nitre and other ^alts the chief ef 
a’ltli their excrements, or the w*alN which is coinuion culinary salt, ai^ 
of inhabited places where putrid sonietiiiic* muriate ot impnesia. it 
animal vapours abound, such as is the propoity of nitre to be much 
slaiigitfer>houHes, drains, or the like, more stdnble in hot tlian euld water ; 
adord riitie by lung exposure to the but eoraiiiori salt is very nearly us so- 
air. virt.lic'ial nitre beds are made lublo ii cold as in hot water. When- 
by an altcntion tu the circuiusfaiices ever, theridore, the evaporation^ ia 
ifi which this salt is produced by na* carried hy boiling to a certain point, 
ture. Ilry ditches are dug, aini ru. j much of the rouiinon salt will fall to 
vered with sheds, open at the sides» | the bolti»ni, for w'ant of water to hold 
to keep olf the rain r these arc tiUod|it in siiiutioti, lliough the nitre will 
with animal substances, su<’h ss | romato suspended by viituc of the 
dung, or other exrrenicnts, with the < heat. The eoniiuon siUt thus separa- 
remains of vegetablr'*, and old iiior-jled i** taken ont with a fa^rfoiated 
tar, or other loose caleareonx earth ; i ladle, and a small quantity of the duld 
thi^ substance being found to be the | is c>joled from time to tune, that Us 
best and ino«t ronvenieiit receptacle j rorieentratiun may be know^n bv the 
f4»r the ai:id to contbine witii. Oee:i-| uiti c which cry•>tullues in it. When 
sloiial wntering. and turning up from | tue diiid is ?uthiiently evaporated, it 
time to lime, are necessai), to aece* I taken out utul eouied, and great 
lerate the proec«> and iiiiTcase tin* j part of l)»e nitre -eparates in rrys- 
surface:! to w'lucli the air may apply tab. wl.ile the rciiiaiuing emniuon 
but too niiieli moisture is JjuiMui.' suit rontinui i d;»:Oi\e«!, because 
U'iien a rertHiii portion of tiiuule is | equally M>!uide in cold and hot w'atcr. 
formed, the pnx'es^ appi ars to go on » b’ul>s»"iuont e\ ap«ira*i«iii ol the resi- 
moroquleklyt Lula eerlain quaiititv . due wid Mpurate more nitre in the 
stops it uUttgether, and after this ces- same nuinnor. Hy (he suggestion of 
satinn the jualehais will go itn to fur- J«a^oi»icr. a uan lt >impler plan was 
nifth iimre, if what is formed be ex- adopted,- reducing the crude nitre to 
Iraeted by lixlviHlioii. Alter a sue- pov^der, and washing it twice \vith 
ees^|o^ ol many mouths, more or water. 'I’his nilic, which is called 
le^N, Hccorling to the niauugemeiit of ulic of the hl^t boiling, eontaina 
the operaHiin, in W’hicii (lie action of some *'0111111011 sali, ticmw'hich it may 
a regular current of ircsli air is ol be puniicd by sidutim. in a small 
the greate«i impoitauce, nitie is Itoind quantity ot water, and subsequent 
in the mas>. If the beds rontainod j evapuation j for the crystals thus 


luui'h vcgi'lable matter, a cimsiilei able I 
poitiou of the nit sous salt will be eoui- 
iiion salip'Ore ; iml ii ofUerwi*^e, llic f 
a<'id win, for the it:o t part, be com-1 
bme<l w'sth the calcareous earth. U 
eonsistH of arid + potash. 

Tti extract the ‘•ulrpiUic from the 
ma**i ot e:iii»-.y matter, u nuiuher t.r 
large rask^ aie prepared, with a 
coek at tiie bottom of each, and a 
quantity of «tia\v within, to prevent 
its being ^topped uj>. Into These the 
matter i'* put. togf'llicr wi»h wm»d- 
ash 's, either sl»euc<i ut it p, or added 
during (he filling, Huibug water is 
then poui'ol on. ami siideretl to stand 
for sometime; alter which it is drawn 
oir* and other water added in the 


obfained ar>* niurh les« eontamliiated 
witii e«uiiU)oii salt than before, be¬ 
cause the proportion tii water is so 
much huger, with respect to the 
sniuU quantity contained hy the nitre, 
that very little of it will eryslallixe. 
i’4»r nice put poses, tiic solution and 
eiy^tallixofioti of nitre are repeated 
lour times The ery taU of nitre are 
UHttnlly of the form of >lx-sidod flat¬ 
tened prisms, with dtcdral sninuiUs. 
Its taste is penetrating ; but the coltl 
produced by placing the sail to dis¬ 
solve in the tiiouih is such as to pre- 
<!oiiiiT;»re over the real taste at flrst. 
Seven ia»ts id water dissolve two of 
nitre, nl the temperature of sixty de¬ 
grees i but boiUng water dissolves Ho 
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ewn weight. One hundred part* of han been made inte potterv. Tti« ntea 
alcohol, at a heat of 176 degrree, dls> of nitre are varioua. Uestde tboeo al- 
aolve only 8-9. On tieing cxpuseil to ready Indieated, it eaten iotu the 
a gentle neat, nitre lutes; and in this eumposition of duxes, and is exten- 
state being poured into moulds, so as sireiy employed in inetalluri^ t it 
to form little round rakes, or balls, it serres to promote the combustion of 
is called tat pruur/ta, or eryttal mi- siilpliur iu fabricating its acid ; it is 
Htral. This at least is the u’ay in us<hI in the art ut dying; it is added 
which this salt is now usually pre- to coniinon salt for preaerriug moot, 
pared, conformably to the directions to wbieli it gives a red Itue ; it is an 
of Uuerbauve, tliougb in most dispen- ingredient in some frigoridc mixtures, 
satorirs a tweiity-lourth pact ut sul> and it is preser-bed in medicine as 
phur was directed to be deOagrated cooling, febritugr, and diuretic : and 
on the nitre before it was poured out. some have reeoinmended it mixed 
This salt sliauld not be left on the witli vinegar, at a very powerful rc- 
fire after it has eiitere<l into fusion, inedy fur the sea scurvy. 
otber>vlse it will tie converted into a NiTltlC ACIU, The two prinel- 
nitrale ot )K>tasb. If the beat be in- pal constituent parts of our ^mos- 
ereasert to redness, the acid itself is pberc, a-lien in rertaiii proportion'. 
decnni|iosed, and a eonsiderablc tjuaii- are capable, under particular circuni- 
tity ot toleraliiy pure oxygen gas is stances, of coniliiiiing cheinieaily into 
evolved, .iierrrdeii liy nitrogen. 'fTiis one of the most powerful acids—the 
salt puweriully proiiietrs Ibp rombus- nitric. If these gases lie mixed in .a 
tiun ol indaniiiiable 'iibstances. Two proper vroportioii in a glass tube 
or three parts inixeii with one of rhar- about a line in diameter, over mcreu- 
eoal, and set on fire, burn rapidly ; ry, and a series ol elcrtric sliorks l>e 
azote ami carbonic acid gas are given passed tlirougli lliem (or some hours, 
out and a small purtioiiol tlie latter is they will form iiitiir acid ; or if a su. 
retained by the alkaline residuum, lutioii of potasli be present with tliein, 
winch was formerly called clrssus of nitrate of potash will be obtained, 
nitre. 'I'lnec parts of nitre, two ol Tlie roiistitutiun of this arid may I n 
sulN-arlmiiate of potusii, and one of further prove<l, analytically, liy dri- 
sulpiiur, mixed toxethci in a warm ring it tlirougli a red-hot porcelain 
mortar, lorin tlie fnliiiiiiatiiig powder ; lube, as thus it will lie doeouiposed 
a siiinll imaiitity of which, laid on a into oxygen and nitrogen gitses. For 
fire-sliovel, and held over tlie lire till ali practical pur|H>se», however, the 
it begins to melt, explodes with a nitric arid is obtained fiom ui- 
Jnud sharp noise, ^iixrd with -ul- traie of potash, fioin which it is ex- 
pbor and rlnircoai, it forms gun- jielled by siilpiiurir acid. Three parts 
powder.—Sec On.ipoicdrr. Tiifee of pure nitrate of pnlasli, i-oarsely 
parts of nitre, one of sulphur, and powdereil, are lo be put into a glass 
one ol line saw-iiust'I cll mixed, con- retort, willi two of strong sulpliuriu 
•titute w'hat is ended the (wndcr of arid. This must be raiiliously added, 
fusion. If a bit of base copper Iw Inking rare lu avuiil the fumes that 
folded up and covcied with this pow- arise, .loin to the retort a liihutaled 
der ill a walnut slicll, and the powder rcrrlrrr of large capaeily, with an 
be set on tire with a lighted paper, it adopter interposed, and lute the Junc- 
will detonate r.ipidly,'and lose the tures with glniier's putty. In the Ui- 
mctal into a ghdiui'e of siilpliuret. bulure tix a glass tube, tenuinatliig in 
without burning tlie sliell. If nitrate another large receiver, in which is a 
of potash be iirated in a retort, with small qaantlty of water ; ami il you 
half its weight of solid phosplioric or xvish Co collect the gaseous products, 
boracic acid, as soon ns this acid he- let a bent glass tube Irom this reoei- 
gfiis to.enter into fusion. It rumliines ver communieate with a pneumatic 
with the pnlasb, and the nitric acid is trough. Apply iieat to the_ receiver 
exvelM, accompanied witli a sniatl liy means of a sand-bath. Tlie br»t 
upraoa of oxygen gas and nitric ox- product tliat passes into the receiver 
Mt- Silex, aiuuiina, and baryte.s, de- is generally red and fuming. biU the 
compose this sail in a high tempera- appearanees graiiiially diuiiiiisb, till 
Jure, by uniting with Its base. The the acid eomes over pale, and even 
■Itunina will effect this even after it colourtese, If the imteriaU used wcie 
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cIcM. After tliU It fttfaSn becompi l>«in(r dbiolred and eryiWIiicd. trill 
more and mare red and fuming, till be lulnhate of potat)i. As iiitrie acid 
the cud of the o^icration ; and tlie in a fluid state is always mixed wkh 
whole mingled together will he of a water, different attempts have been 
yellow or orange colour. In the large made to aseertain its strength, or th« 
way, and for the purposes of the arts, quantity of real acid contained in it. 
extremely thick east iron or earthen Mr. Kirwanstipposed, that the nitrate 
retorts are employed, lo which an of soda containra the pure acid nodi* 
enrtiien head is adapts, and connec. luted with water, and thus calrulated 
ted with a range of proper eonden- its strength from the quantity requi- 
sers. The strength of the acid ton is site to saturate a given rortioii of to* 
varied, fay putting more or less water da. Sir II. Davy mure recently tonic 
in the receivers. The nitric acid thus the aAd in the form of gas as the 
made generally contains sulphuric standard, and found how,inuch of this 
arid, aiid also muriatic, Irom the lm> Is contained in an arid of a given 
purity of the nitrate employed. If the specitie navity in tire liquid state, 
former, a solution of nitrate of ha- The nitric acid is of considerable use 
rytes will orrasioii a white precipitate ; in the arts. It is employed for etching 
it the latter, nitrate of silver will ren- on copper ; as a solvent of tin to form 
der It milky. Ttie sulphuric acid may with that metal a mordant for some 
he soparated l>y a second distillation of the lioest dyes ; in metallurgy and 
from very purr nitre, equal in weiglit assaying ; in various cbrmieal pro¬ 
to an eightli of that originally eniplny- cesses, on account of the focility with 
ed ; or by priwipitating with nitrate which it parts with oxygen aaid dis¬ 
ol haryliw. dreantinx the clear liquid, solves metals ; in medicine as a tonic, 
and di.stilliog it. Tlie muriatft acid and as a substitute lor mercurial pre- 
may be separated liy piucccJing in parations in sypliilis and affections of 
tile same way with nitrate ot sitrer, i the liver ; as also in form of vapour, 
or witli litharge, decanting the clear I to destroy contagion. For tlie pur- 
liquor, .and re-ilistilting It. leaving an ! puses of the arts it is eonvmoniy us^ 
eighth or tenth part in tiie reluit. The ; in a diluted state, and contaminated 
acid for the lust pn-c,--. -hould he | o ith the sulphuric and muriatic acids, 
condciiscii ns iiiuch as possiitlr, ami , l>y the iiaiiu* of aqualortis. This is 
the rc-distdiatioii conducted reiy ' geiicraliy prepared by mixing coni- 
slou'ly; and il it he slopped when ^ nitni nitre with an equal weight of 
h.ill IS come over, lieautilul crystals of | -iilpiiale of iion, and naif its weight 
muriate oi leal will he ol.I.iincd on , of the same sulphate calriocd. and 

rooiing the rcinaiiidcr, i: litharge be , distilling the mixture; or by mixing 

used, us .11. Slctnaciicr informs us ; i intre with twice its weight of dry 
who also ad.ls, that tiic vessids slionld powdered clay, and distilling in a re¬ 
lic made to lit tight, by grinding, as verheratnry furnace. Two kinds ar* 
any lute iijalialde to enntamiiiate tl.e found in tlie shops, one called double 
product. As this acid still holds in aquafortis, which is about half the 
solution more or Ics- nitrnus gas, it is strength of nitric acid, the other tim- 
iiot ill tact iiitiic arid, Init a kind of ply aqiiafoiiis, which is liulf the 

nitrons ; it is therefore necessary to strength of the double. A compound 

put it into a rclmt, lo wliieh a rcrei- made by iiii.xing two parts of the ui- 
ver I- added, the tveo vessels not be- trie arid with one of muriatic, known 
iiig luted, .and lo apply a very gentle formerly by the name of aqua regia, 
heal for several hours, clianglng the ami now by that of iiitro-muriatie 
receiver as soon as il is tilled with red acid, has the property of diisolYlngs 
vapours. The nitrous gas will thus gold and platina. On mixing ^e two 
be expelled, and the nitric acid will arida beat is given out, an ailerves- 
ramatii in the retort as limpid and eo* ccuce takes plaee, and the rafxtur* 
Ivurless ns water. It should be kept acquires an orange ootour. This is 
ill a liuttle secluded from the light, likewise made by adding gradually to 
otherwise it will lose part of Us oxy- an ounce of powdered muriate of 
gen. What remains in the retort is ammonia, four ounces of double aqua- 
a bisolphate of potash, from which the foitis, aud keeping the mixture in a 
auperfluous acid may be expelled by » sand-heat tilt the salt Is dissolved, ta- 
yr^ itrong heat, aiuMhe teildtuuii kinf care to avoid tite^foBiet, aatlM 
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'jrart bp Ipft ffppn: (W by di». hpRt. It i* lihpnrlup tolublp in Ip»i 
tilling nitiic avid witii .'ll) pqnal wpight, than il» wpi^lit of nlroliol Ity pva- 
or ratlipr UHtrc, of roipinnn »Rlt. 'I hp pnratin; tile a<|iipoij« nolotion t»> dry- 
oiiua ipffiii dop!* out onvdiio polil iiphi, Pontinuiiifr thp lioat till the iii- 
*im |•lntlnllm, l-nt nien-ly cnuees tiatp fu»p», kpopin^ it In llii« »t«lo 
their eonihinaliniinith i liloiinP. The live or ten miiinlpv, and thou )i«iiriiic 
Jrilrate of barvtoe, wheii perfoetly it into an iron pot previonsiy heiiteil, 
piire. is in rep-nlnr oolaihlral eryetnlv. we o',Inin UnhhviirH plioephuniv. 
thoiipli it in noinetimen obtained in Thin^ wiiieli ia pel hap* noire pro- 
pma’I ahiiiiiig; eealpe. It may be prp> perly nitrate of lime, heinp hroki n 
pared by unitine baryte* dirertly to piere*, and kept in a pliial i liit i ly 
with nitrie arid, or liy dreninpo»ii,^ etepied, will eiiilt a lieautitol nliile 
tile carbonate or iinlplinrel of narytea I'klit ia the dark, alter havni): been 
with till* acid, Evpoeed to iieat it eaptHied *ome time to ilie ray* e| the 
itecrepitateH, and at liiiyth give* out eon. At pri eent, no n»e i* inaiie of 
ft® arid, w'liieh ia deooinpo*ed ; lint il tiii* aaU, eaeepi tor ilryinif rtime el 
the heat lie iirired loo Inr, tlie baiytes lhepa*e» Ity attraetioa their nioi*-lnre ; 
1 * apt to vilrily with Ihe eiirt'i of the but it niiyht be employed inatead ot 
crncibh*. It i* *tdii|tlo in to part* of tl,e nitrate of potavb for maniitnotiir* 
cold, anti n or 4 of lioiliiijc water. It in|r aiinalorti*. 'I’be nitrate o( aii.nio- 
ia aaid to exi*t in eoine vrinerai wa> »ia po*ae**ea Ihe property of caplod* 
ter*, ft eoii*it!» of fii/S acid + d'75, •xunp totally de< ompoaed. at 

or 97 ba*e. Nileale of Mrortian may itetatiire ol ri'Ki dep, ; wlieore 

be obtained in the *nme manner a* ** aeijnired ttienaiiieofnll-nniflniii- 
Ihat of l arvae*, with wiiieli it apree* The reailir*t inode ol piepat- 

In the *linpe of it* erv|t(al«. and most "'f adilioif railteiiale oi ain- 

Of it* properiies. Il i* miseb more * 0 . w>''niii lo dilute nitiie acid till aatui a- 
luMe, iKtWeri r. reiiiiirinp bill four or •'«" takey phne. II H i* solution hr 
lire parts of water aeeoidiiijt to \ an- eVB|Mwnled in a heat l.elwren ;(tdep. 
<Ioeliii, and 01 ,!y an eiiuiil weirht ae. *“** '*<’?-> “<”1 the rva; 01 ■•.ti- n not 

eord'nir to Mr. Ilenrv. lin’pVip wa- eariiedlio tar, it rrystai! ze* m lio*. 
ter dissolve* neariv twiee a* v.'i.eii a* j aodral prian.* loinitiihlinr in very 
poid. A|p'ie>lto the wiek of a ran -1 pyramid*; il Ibe Iieat r.-e to 

die, or added to I i.ruirf,- ateohrd, it ! •• "id alh’ld, on eooliittf. 

jriro* a dee|t rrieolonrto tin flame. | *'■”1'"! ron» *iiky rrysluis; illbetsa 
On Ihi* neei.Oft t mav t>e iiseftii, pi-e- i l•*‘'ali'•n be rallied so 1 *; a* loi tlie 
Imi", intli-uit ol tivroteelinv, Nl-'*“ eonerete tnuoediali is on a 
tr.a!e of lime, tlie rah :»> eon- iVlre id f’d l y eoolin:'. it wili lour a 

older wiiteiK, (,I one - in the n'l-it.i,-!'’"■•'paet n>a»*. Aieoulio;; to S.i li. 
id idd l-o'Si'inp.*, p.sniriiiee'y tin, #, * Flasy, tlie»p i.'ifler t.nl Irimi'.oli 
that beve ! ,>en loorh < vpi.'ed to ani- ■ ' ■ raeept in the walei t!.> > e,,i.. 

ina* eftinsia. or prio**'ii* in wbi*h^i**ui. tlieir lonijoornl | ai||p l.eor aa 
mtot-i-*. t free, lienee it nlennd* follows;— 
in liilre Iid*, aswn* i l setred nw.en eotd.ahi» airino- 

tre.atinir o iheiilli..!e of pota'Ii It ol lu .d m» ' 

may also l.“ i.repaml .arlitieial’.v. bv Prianiatie, tite.t I* I l;. ! 
pou! li t; dMnIe nitrie arid on ear'on'. I ibroo*. Jit a Ip-a O-o 

ate ot lune. If the solution be I o ,ed <'‘'io|iaet, 74".‘> Itea i.7 

down to a • •npv eoiisistenoe, and ev- lhe*e are eompbteiv delioiieseent 
po'ed in a roe! piae,-, il nvstaPire- I'ot li.ey diiiei a liltte in ••ditl n.lv 
ill ionif prism*, re*eiobli’f; 1 1,1 die* of .'leoliol at I7C dep. dissolsr* neuilr 
l»eedl(** diverpdnp from a eer.lr''. of il* usvii weiel.l, M’l.etidtiid 

The*e are soluble, oeeonlin;'to Her,- a* mnrh ns j osTilde wiil-rui di'rotn- 
rv. in an e«ti>al s*e;pht of boilio wa- position, it ron«i-t* of li ’70 a.- d + 
ter. and tw'o« their weipht of rod; ‘"I.'l ainno nia. |■|■.^ wall r. The ehirf 
Boon ilejiqoewe on caposiire to the use of this salt 1* for affi nilnp nlTifli* 
*lr, and are nPeompoted at a red oridr on being deei n, posed tiy beat, 
beat. rouirroT itar*, that eold water Nitrate of inagneala, noiynesian nitre 
«»««Ives faiiT time* Its weiphl, and erystalliae* in finir-sided rhomboidal 
that its own WB'er of rrysiatlicntinn pnsm*. wltii oMIone or tnineafed 
If fufficient to diwolve h at a boiling fuiamits, and fomeHme* Ui lutivlr* of 
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•mall Tt» t#«te In liitlor, and jcompoa^d bt soIuWe 5n wa- 

vrry •hnl-ar to ihat of nitratf of iimi*. t«*r, and doHt|ue^cent, It may be 
but' lo^t't |uiiiffont. It ip ftiPible. and prepared by dtpitolvinir zirc'one 
flrromjwmnlde by lieat. )eivui|r out flr«l | titronK nitric acid ; but, like the pre- 
a little oivprcn 17 ( 1 * 4,111011 iiilrouti <*x-1 rodiii^ rpeclee, the acid Ir always in 
idc, and lustly, nifric aHd. It vieli* rxccti. Nitrate of vttin may be pre* 
(}iiep«'e*4 fflowly. It i*4 soluble in iin pared in a similar ninittior. lu taste 
e(|i]nl nci^lit of **4dd water, and in is ivveelish and asirin^eiit. It is 
but lltllf im.re hoi, that iv is scarcely to be 4*f»taliied in ,rrystaU> $ 
srarrely rr> stallirnbie hut by spon* and if H be eraptfratctl by too «ti’on|^ 
taiicouR eritporalion. The two i»re- a heat, the •alt bermnes soft like ho- 
cedinjr specie-* are capahle 4»f comhiii- uey. and oil cooling, cuncreter into a 
ini; into a triple salt, an nmiuoniHco* stony liia<«. 

iiiapncsiAM nitrate, either by itnilinp NITKIC ATIO f>XV<«ENIZET>, 
the two in malntion, or by a partial If the peroxide of t>ariir.n obtained t»y 
decomposition of citlier by iiieaii!i ot ' saturating bars'lea with osygcii, be 
the btisc of the other. Thl* is e’ifhlly moistened, it will fall to powder, 
jfirtammai'ie when fuddenly heated; JH’«solre this powder In seven or eight 
and by a lower beet i** cie« oiiipo«ed. times Its weiffbt, t»y dilute nitrous acid 
^living out oxvjfii, ande, more water I poured gradually upon it, the wduti^ui 
than it cont’uttcd, tilt/oub oxide and .will be neutral and will have no ec. 
iiilnr The residuum is pure;tioti on t«rn‘«oIc f>r tiiniierir. If to 

in:iiffie«iu. It N disposed to attract I this stdutloii sulphuric acid be added, 
Tm i.sliuc fr(Mn the air, hut Is inneli|the sulphate of barytes is preelpi- 
lc*« delitpicacent than either of theitated and the liquid i« merely water 
sails iiiHi compose it, and reiuires 11 iboMii»§r in soluihui oxygenired nitric 
pai1«4 id water at f»o deg. to dN<(dve j acid, which is colourless, and resem- 
if. fbiiiing water takes up iiutro, so 11 les in all its prut erties, nitric aeid, 
that It will ciy-^tahlTc by eluding. It ! Hy lieirg heated. It will give <*111 its 
CO *s|st* of partf of T,if**Htc of mac. ‘ superabundant oxvceri. If a tube 
ne,*iii, ;md 22 <»f nitrate 4»f atniiionin. , mntaining oxide »>t silver, be pluiitfcd 
hroiii the artivily ot the nitric acid as j into a solution of oxysenited ni- 
a solvent ot earths Ir; aiialvrution,; trate of ]«<»ta«h, the oxygen will he dis« 
the nitrate of glucine is better known ! ch.irced 1 oth fr«*fi:tbe «ilvrr andsoln* 
than any other of the salts of this new ' tion : pure silver will b(| the resijit, 
eaith. Jts loriii is either } i;)vernIenT,; and the liquoi >riU he merely a solu* 
or a TenaeifUis or dticiile tnas-. Its ibni of niirate of p‘d..wh: fl "ilver in 
taste ). a* first Mccharine, and after. 1 filings be put int4t .a solufioii of oxy- 
w.inl astrlmrent. It grows soft by ' genirf*d nt’iatr of pot:i*-s or muriate 
ex: nsnre to heat, soon melts, its acitl f of p<jta-«. ^bc oxygen is disengnifixl 
is th coinpusetl into owpen and mote, • and the silver renmins unnttacked. 
and ds base abuic is hdl hj'hin I. It ! f*i»pper, tdvmutli. lead, and ) lutir.uni 
i very s<duMe and veiy deliquo’^cent.' di nes b*ne the ‘ame cireot and are 
Nitrate, or rather super-nitrate, of 1 not oxidized ; Iron and zinc are ox- 
5t!' i .ilia 4 lys'.aUiz ***, tctouirh with ‘iif. i Mired. This ariil d’s-xdves fhe pe» 
in thill, suit, pla.Mc flakes.; n-xidc* of lead and maneanese, adilch 
i: ts ot an austere and ju id taste,and : nitric n« id witi not. *ri.e<e peroxides 
redilcnx blue vent Tabl'* colours. It j will dt coraptisc «»Nynitrate« of iron 
may be formed by dissolving In dilut- and zin'». 

1*1 nitric acid, with the as’-lstanre of NITU'W'HV. p,l«o called azote, is 
beat, treeb t'verlnilated nUimiiin, well su*’stanee whit h exists in great 
was)jcd but Hit diied. It is deliques- aburvlanc-*, but Is ne\er found but in 
rent, nod soluble in a very small por- cuinlcnatitm with some other body* 
tl»*» i»f water. Ali'oliol di?^oIvrs its It U a prim lpiil eoinponeiit i>nrt of 
own wetiiht. It is easily decomposcil the air which we breathe, which eon- 
by heat. Nitrate of xircoiie was first slst« of 7^ parts of nitrogen, ntid SK 
diheovered by Klapr<Ah, and haa of oxv^en. It i$ accordingly here 
•iuce been exaiidned by <auyton-.Mor* united with oxygen, and a certafh 
▼oau and Vnuquelin. Us crystaU are portion <rf caloric and light. There 
•tuali, cbpUlavy, allky needles. Us arc varlaua other coinbinatlonn of nf- 
taato l8 aHtriiifciit, It U catily de» trogca and other bodies# of wlticb iN 
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•hall hrrcafter att«ini>t to give au ac- ferent proportioiin of oxyiteR unitfd 
count. Ttir nitroaen and oxyfcn of with iiltrofon produce compound* of 
tlic atmospheric air may be separated, very different properties, tt’e have 
eo that we may have the nitrogen by seen that rH parts ut nitrogen and 
itseil, but then only in a state of gas, SS of oxygen, produce alinnspheric 
and its properties are very different air. The'same quantity of nitrogen 
from those of the atmospheric with twice as iniirh of oxygen make 
air. The most convenient pro- lOtt of nitrous oxide. The same qiian- 
cess fur obtaining nitrogen gas, is tity of nitrogen and four times a* 
to place in a large basin of water a niurh oxygen make nitrie oxide. Tlie 
smalier basin, containing equal parts same quantity still of nitrogen, and 
of sulphur and iron tilings, made into right times the quantity of oxygen, 
a paste; and placing a largrs glass make nitrous acid. Tlie same 
vessel or glass licll, with the mouth quantity of nitrogen, and ten times 
downwards, over this small basin in the quantity of oxygen, make ni- 
the water. The paste will soon ah- trie acid. Thus, the only differ- 
surb Ihc oxygen enclosed in the glass enee between atmospheric air, so 
vessel, and in proportion as it does neressary to life, and nitrie arid, 
so, tlie pressure of the external air which would comole and destroy ns 
will cause the water to rise until the if received internally, consists in this, 
oxygen lieing exhausted, shout three* that the latter contains ten times as 
fiiurtlis of the vessel will he left tilled much uf oxygen as the former. N'i- 
witli nitrogen. Nitrogen gas will nut trims oxide is a gas which is chiefly 
support animal life. If a mouse or remarkable for its liitoxicatiog effeets, 
bird were intrwiured into a nitrogen when inhaled, and at public lectures 
gas, olitsii.ed in tlie manner pointed it affords much amiiscmeot to the 
out, death would instantly ensue. If sperlators. It is obtained hy distill* 
a bird or mouse were introduced uti* iiig tlie salt called nitrate of ninmn* 
der a glass vessel placed with the nia. Nitrous oxide and nitrons arid 
mouth downward, as already puinted arc not of much importance. Nitric 
out. gradually as the oxygen was acid we have noticed already. Ni- 
eonsunied the water would rise, and trogen cuniliincs with chlorine. This 
the animal would soon pant liard, tul<stance is danxcrimsly explosive, 
and if not relieved, would die. Ni* and must he carefully and cautiously 
trogen gas will not support cotnhus* healed. It unites also with iodine, 
tinn. It is an inviolable rule in na* NlTIiOl’S Al'ID. It »as lormrriy 
ture, that where animal life will not called fuming nitrons acid. It ap* 
he supyiorted, neither will conihus- pears to Icrin a distinct genus ui salts 
tion. and vice versa. A taper intro- that may lie termed nitrites, lint 
duced into a vessel containing nitro* these cannot I e made hy a direct 
gen gas will instantly be extinguished, itiiion of their component pnrts.heing 
if a taper be introduced unoer a olitiiinatde only l>y rx|insing a nitrate 
glass vessel, as in the preceding ex- to a high temperature, which expels 
perimeiit. it will soon exhaust great a portion of its oxygen In ti>e state 

f iart of the oxygen enclosed, ami will of gas, and leaves tlie reniaiiidrr in 
mrii feetde ami then go out. Nilro- the state of a iiitiilr, if the heat he 
gen gn« is a little heavier tlian at- not urged so lar, or coiillnned *o 
wos|hrric air, it is elastic and capa- long, as to effect a complete derom- 
hle of expansion and eondensalion, position of tlie salt. In this way the 
It produces no change on vegetable nitrites of potash and soda may he 
cnliiurs, and when mixed with lime obtained, and, perhaps, those of lia- 
water does not make it milky, as Is iwtes, sirontian, lime, and magnesia, 
the case with carbonic arid gas. Nl- The nitrites are particularly charae- 
trogon gas and oxygen gas artiflcially terixed, by tieing decomposable hy 
mixed together in proportions in all the acids, except the earhonle, 
which air is found in the atmosphere, even by the nitric acid itself, all of 
have exactly the same properties as which expel from It nitrous acid. Wo 
almospherie. air, which In every re- are little acnualiited with any one. 
speet in fact they berome. All ani- except that or potash, wliich atlraeto 
mat^nd vegetable substaneea contain moiftura from the air, ebangci blue 
* large j^rtioa of nUrofon. Vif-} vegetable cotoiur* to groen* U vobi*- 
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whAl acrid to the and when 
pewfierod* .eniiU a smell of nitric 
oxide. 

NOBLB WETALS. This imror 
has l)e4Mi given to gold, silver, and 
uliitlnuin. 

N<»MfiNCLATlJnE. The chemists 
of funner times were iiiitorlunate in 
the nontenciaturc which they ado]4cd, 
there heing no regular system, ami 
the nauu*s .iriven to chomicui siibstatKcs 
heing trequofitly fancifnl, and oUen 
leading t4» error. In addition to thi««, 
rhi'miHlK alTecicd ol «c\n ity and inyHle* 
ry ; and Itciireth.e whole cIiciujchI no- 

i li 

|og4>neo(n« inas-' "t fancy and absurdity, 
and iinpmpcr in the state «f 

scirnco. In addition to th the iiunio 
her i»l suh*l.iticci and of their com* 
pounds is iiow Ml great, that were a 
diktinct and unconnected natne to he 
given to each, ii * huiiiun meiuorv’ 
could }MissibIy recollect them. To 
obviate these iiironveitien<M*s, LavoU 
hier and the rreueb eheuiists propo* 
sed, and sueec'siully inLrmtuced, a 
cheinteal ll•olll■nldatu^<^ oi which the 
hasU is *^inipljcity, ami which ih iii« 
tended, as lar aa iK»s<*ihle, lo convey 
an idea ot the eouipoMtion of the suh* 
stance exprceeed. ‘J'btis, instead ol 
the names,t<h;ubers huh.<*r VVonder- 
fill Salt, the present nometiclatnrc i*- 
sulphate of soda, by which is at once 
stated, that it the neutral salt coiu- 
^iOM'd of the Milphuric acid arid soda; 
instead ot Kp'^om Salt. Salt of i’utiai. 
Salt of Seidltiz, or liitler Cathaiiie 
S.ilt, Sait ot Kgra, and various others, 
uhb'h cotivev no meaning, the prc> 
sent lioincnclatiire substitutes Sul¬ 
phate ot MagticMa, the salt being 
composed ot the Milphutic acid uiid 
inagnesi,!. Thus it is tbroughout the 
w tiidc o| the present noiiienclaturo ; 
the i»bject i> to rejeet all obscuie, 
Janciiui terms, and at once use 'in 
expiession which will eotney as near¬ 
ly as imssible the nature of the sub- 
Ktanee in question. Where a suli- 
•tanee is simple, without any other 
•ubatance combined with it, one siiii* 
ide name is given. Tims, the metals 
Lave each their distinguishing iiaiue, 
as gold, silver, iion, ; and the ai- 
chemical terms of sun, iimon* mars, 
dtc. are rigoronsly rejected, as are 
the teems derived irom them,—solar, 
Zttuar, martial, ^c. If oxygen be 
combined, as in tiio iron, for cgatnplc. 


the espreMloa i* oxide of iron, or of 
whatever nieUl it may be. If a Mit 
ha« been formed iiy the eotution of » 
metal in an ac-ii), an expression i* 
used wbieh con\c>, tlie rumpovition. 
Thux, tulpliate ul iron, lur the *alt 
loriiied l>y llie •ulutioii of iron in •ill* 
phurtc aeid ; nitrate of iron, for tbe 
•alt formed Iruin tiie sidtifion of iron 
ill nitric acid. Uxyceii lieiiiK one of 
tbe nioiit im[>artaol •ubitaiieca in 
cbemiotry, and tbe preutext rhanfte, 
tieinx oeruxioned by it» <‘oinbiiiatium>. 
thew have lieen iiaiieated i>y »iiitabie 
rlicniiral expreKKiunn. 'rhim, a euoi- 
il any metal, 

called an oxide of tliat uietnl,—as ox* 
hlf ot iron, oxide of tin, &e.; »o alxo 
its euinldnatioii witli any olliiT »ub- 
•tanccH, ax oxide of carbon, oxide of 
xulpliur. lint ax oxjjtrn unite* in 
diilerent proportion.*, dixtinKuixfaiug 
pxprexxionx have been ciupluyed. 
Tbux, wliere the bntl or Inwext quan* 
tity ot oxygen united, any particular 
rulixtaiicp i» called its inotoxide ; tbe 
next eumbinatiun i* called tiiedcutox* 
ide, the third the tritoxide, and where 
llicre are several oxides, that which 
has llie (treatC't <|iiautity, whetlier 
•ecoiid, third, or fourth, is called tbe 
peroxide. A eonildualion of carbon 
with any xiihstaiice, is called the car* 
liiiret ol that substance,—a« carhuret 
of iriiri. W here there is a double 
portion of carbon, it is called tlie bi* 
carburet, and xubstaiiccs eunlaiiiinit 
I'urboii may be said to bo carbuietted, 
—as rarliuretted hydioiten pas ; and 
w here tlicrc is a double ipuantity. Id* 
carhuretted liydropeii ftax. A xiudlar 
phrusetdoiry is used to express the 
coiiibiiiation of olber substances,—as 
the phospliurel, bi-|iliuspli(iTet. sulphu* 
ret, td-sulpliuri I. The eoiuhinatiiins 
of iodine are ealled iodides. To ex* 
pre.ss tlie relative liiiaiitilies uf uxy* 
1(011 ill the diirerrni acids, a slipht at* 
lerutioii oi tlie tciiiiiiinlioii »uffire*. 
Thu*, siilphuiie acid, and siilpburous 
acid ; niti ic acid, and nitrous acid, 
&c.; where tlin termination in ic 
shews that which ha* tlie larger 4 |uaii- 
lity of oxygen. To make atili greater 
distiiirtiun, the Lat.ii prepo-ltions, 
tuper, above, and .»/>, under, will in* 
dicate a greiiter or less degree i and 
the Ureek prepusilioiisA.vper, above, 
and Ay,,«, under, are employed in a ai* 
uiiiar way. Tiie aame dis- inetions ate 
made iu the MtlU fvruied from tiw 
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tinion of the aeidt with the oiudes of much the ••me effect m the my^te- 
the tUPtuiii and the earlha Tbue, siil- riuu« laiuruaRe of ttie alchcniiiUv of 
pbote of Iron U the suit formtvl Iroui loriiicr agoit. utid slmnld he uvititled. 
•uljiliiiric tirid and the oxide ul iron; A more importHiit ohjei-lioii K, 
•ulphatc of irnii U the t-alt formed (hut In many eaiirs rlieniou have 
friHii the Pulihuroua acid and the ox- been niintakeii in tlonr oi'iiiioiir ol tlic 
ide of iron. Vt> have earhonatei., m- eoiuponent [.arts of hodie*. aii'i have 
percarhonalov, subearhonatee. and s«» ,eiven li»ei« namee which on Jaither 
oil. There U an iiieonvenieiicv in cxaniiiialion they li.iv-' been ol.liyed 
this syiteni of nonieio latiirr, when it to alter An, himever, neieiie- |w- 
alTectediy made n-e of by chemi»te. comes more tierieei. suidi a eircum- 
when atteuii'lilif; to write or siy'ak in alance u-iil tiiore rarelr orrur. 
a popular inauner, when treatinir ol NOVAtTTdTK. Wiietsiale. 
sulistanees which are in eoinuinti use, Nl.' i'ivl.MKN T in dilteieol kinds of 
anti taiiiiliarly known to every l.ody fccain. —See f<i-uiii. 

I»y their uidiiiary naiuea. This has I Nl. X > O.MIt'A.-See 

o. 

Oa4K n-\RK, One thnu«nu«) p*irN [ lur«*i)t —rf>!t»ur,rr1vM Mari ; 

of oak bark. Hum a snouiU tret (traii:*uu iMit. or lrull^tllrlMlt on the 
fiepmed of epidcruiiN coutuin*- <*<l*rf** ; hard ; very I riltl**: jrrav. 


Of tAToody 6hrc a - - - ‘‘d/ it or uoontfv li»'- 

— tauutn <>7 lorr' the ; Uh ronslitufrit# 

— c'Xtract - - . . . :jJ arc 7''. aiuuiinu Hhliinv I. 

muciluK^^ ..... 18 pot:k*>htvoxt<t<*<>; iron 1. il/l'TsUis. 


— iiiatt«>r rendered itnotitii h? parrot — o’; ii»a«*ivr, 

duritiff eva| tT.'ili«;i, pro* und in t*ru’vn prair*'*; tranMparrnt; 

haidya mixluvr ot utbu- ^rur. It iiioltt. no rr racily 

men and rxltucl • • 0 than tiir truii»ho <'nt oh-idt.in. iU 

•— htiP.H. purlh ^:lllnc niattrr '10 <'t«n»tilurnt’<. nn* Hl.almiiiiui 

OBSIDIAN’, a ^<drallil' !»o iinir t>Mdi< «•! non O’tiUi I'utanU 

nearly r« Hoiobit*** In.np- u* hlark ida-', • ;i*7. 4'b, w alor 0-.>. 

that it lOst iy in !>o liistimmi^h* (M'HKff. An «>rc 4ti iron, 
ed. It' “uii uf itt it in h.trd, urilliiUTS. I'onii*. 

and (driUi'A nre uitii >i«Md. It o>in- OKTl’I'I’^S. <'iay'trun«>ione, 

uiou in the ntM«rlihour}o»>d «»!'volca- OID OK \ ITKfOD. A name viil* 
neie«, and in {ionir bat^ultf, Hh’udi ait* g'at Iv irivoti to miipbu!if* arid. 

|»roY>aMv tilt' prioiiii-tsor volcanic hrrs OID. 'rio* dit^ltm-Uw* rlmratiriH of 
mm- cxliin^iUnhc’d. lu Dipari, uno oi uU arc itirtaiinnabUiU. invoiiihitily »ii 
the Vidcai.ii: the tin ufituin de la water, and dnhtiVy, at Ieui«t in a ino> 

CaMa7:,rt, aerordlnir to spnlanzani. n> derate t'‘in|M*rat4irt\ oila urc di*tjfi- 
whoiiy rt nipoffd o( vfileanh* itni-khed inltf list'd or t:*t fdK, v\hndi 

whhh appears* to ha>e ih'ued in hur- do iod rf-tr in diddlalitn nt I'lr tnu- 
ccitEive rurrei.t^y like xtieuioiii of wa- perature of tudUttK wain , I'n i %ida- 
ter faltinK with a I :ipid d«*M*t*iit. and tih* or eoMentiMl <nK. whtrh d« r)« > .U 
auddeniy linzeo. 'riu» glasH i» Diat temper.itnrr with wut«'r, or iirider 

timCM l OnipHi'ti and hoinelimn* p<»r<H|v, .'liJn dej^. thein*‘ 0 h*'fi. Tit * Vf-i i'de 
and itpuniry. Otu^idiun appear^ t** he oil idduined by aiteiiuniiim' animat 
lava Nuddrnly roulrd ; if u oiaHs id ia. mi. by .i nuinher oi hin • < Ksr.r 
va or basalt he expo-rd to the heat 4»J tmni', railed Dipt e:'ii u'linml ml. 
a ftiniaee. It tnelu into a «hi{i. that hv luixim? arid* 

Snif Mack or irreenihli Mi^k i:la«-. wfth animal ml, Ihrir rrriiii<-nfi«.u 
INumerouff vidmi of otfaidian an* fuid niiv be v^ ry muffi larilituird. Tin* 
to intriaert the coim of Mount \e«ii. addition ol a liUir ether, hrlore iedn»* 
vius and seive t* a cement to l.e.'p tillxtimi ol old C'seuti il mb, improra 
together tlie ‘oom* materiaN ol wi.i h il.o tl'^vmirot Ihi* pro.lurt. 
if- In rotriponed. Ohnldiuii if ifoinrtniies UID (»AS. It oil, <»r w*ix bo 

pruuiid and polished, find UMui lor .ei :ail upon led-liol iinn, <»r made to 
inlrrore. Thera are two kifidM, the pu»N thiuUKh riMUiiot iron piier. it 
traijhlucent andtraiiffpaient. I/rrutie* will bo rcMilvcd into n cuinbn»tibIo 
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/rd*. Tliii fart was long known to Si')»of!*afl. The olAle Bdd'from kit- 
; aint BftPr tin* siioi-rss ol man fat, slioep fat, ox fat, and goosey 
U.'iitlnn liV <o:'t-?rn'< was iniido appa- will saturate very nearly the saow 
rent. Mc*irs Taylor ami Martineiiu amount. 

ear'ri^'i»*l an iiieenFons apparulns lor AHIJ.M. This nant® 

ptodin'in'r ol! pa,, on n laru'o >e ilo, .as Isplsonto a mixture of oil and sd* 
a siH.ftttnie lor .'amllos, lamps, and par. Incorporated with each other, to 
roal CHS. Oil Has has “cvi-ral aitvan- rcnilcr the oil more easily diffusible 
tapes over coal e!i». It lids no un- in watery liquors, 
pleasant smell ill a room ; it does not OI,EI'.M VINI. Pee Kthfr, 
require tli* expense of lieiiip imritieil OMltAVt'.tl. A gum resin, the 
liy lime ; it will ii.>t injure in the least prn lnct of tlie Jutiipems Lye|a> 
tiool.-s, pi.'tnres, nr line fniniture ; it tirotigHt from Turkey and the East 
lia- no Corrosive effect on the pipes Indies, nsiialiy in drops or tears. The 
wliieh convey it. It i* far more eeo- licsf is i.f a yelinwish-white colour, 
iioniieal than ariraiid ianips, inoiihl, or solid, liartl. and hrittle : when chewed 
wax candies. It gives a very bright for a little time, it renders the spittle* 
light ; and one eiihic loot of” oil gas white, and impresses an unpleasant 
will yield iinicii iiioie light than the liitterisli ta <te ; laid on hnrning coals, 
same quantity of coal gas. This last it vndds an agreeable smell, 
i-a gre.at advanf.agc, where sariiig ot fH.lVENITE. An ore of copper, 
room is important. In the course of OI.IVINK, a snh-species of pri«ma-' 
their expeiimeiits, Messrs. Taylor dis- I lie chrysolite. It con-ists of 30 siHea, 
c.ivcred that t'leir iron retorts gradu- magnesia, O’SS lime, oxide of iron 
ally were diiiiinislied in their power of 12. 

prodneing gas,and tlint however niiich OIjIj.ARIS I,.\PIP, or potstone. It 
llicv might he cleaned, their original! is found ahiindantly near the lake of 
power was not restored ; to obviate Como, and Is made into pots. It in 
this, they introiiieed fragments of also employed in (treentand. It« 
hiick, aiid were so foiliiimte .as to constiluents are sfliea 39, magnesia 
Iiiid, that a great increase of the de- IS, oxide of iron IP, carbonic acid 20, 
composirg power was thepehy oil- water 10. It occurs in beds of primi- 
taiiied: so liiaf the apparatus was tlve slate. 

iniicli impiovc.t l,y what at lirst up- OJIFIIACITE, a mineral of a leek 
lieared to tiirc.itcn their success. A green colour, found in rarintliia. 
siiiall pmlion oMIie oil introduced In-i ONYX. ealeedoiiy with alter- 
1 ii the retort still passed off undecom-' note layers of white, black, and dark 
]utse'|,a:id tieiiig ehang'*<l into a vola- ■ brown. 

I li-oil. e.iri i.'.i off'pait of the calorie ;; Oi*.\CITY. The property of ob- 
liiil this dilliciilty h.as been ohviate.l . striiefina the rnvs of light, 
by coiitriv ng to m.'ik>‘(his volatile o l j Ol'AL. A siih-sficries of the indl- 
retiiin into tti" oil re-ervoif, Ironi; visible quartz of Mohs. Of opal there 
wliicti it agaiii passes into the retort. ( are seven kinds. 

Tills iv-eividv i-»o •■■.iTanged, that the j 1. Precious opal. Colour, milk- 
oil loav flow info the relort.s in such , wliite, inclining to blue. It exhihits 
pi'o]ii.i lions as to re.rulaie the prudue- a heantifiil play of ninny colours, 
t.oii or i-as at a mo icrate rate. j Before the h!ovv-pipe it vvliiteiis and 

iilS.yNITIl. I‘\ ra.iiidul Titanium I tieroni'» opaque, hut does not fuse, 
or,'. jl s roiistituems are, -iiie.i 90, water 

• •liEriANT G.VR. Tills gas dif-' iff. Some of tlieni become franspa- 
fem I ruin the common gas in this, that 1 rent by inimersion in water ; and are 
it consi ts ol one prime of eaihon, and ] called oeiiliis mundi, hydrophane, or 
one of hydrogen, instead of one prime .'liangenble opal, 
of carbon and Iwii of bydrogeii. 2. Coininon opal. Colour, milk- 

OI.KIC .\CID, is aii oil obtained white. Infusible. Us eonstitnenta 
from potass and liogs’ lard saponified, arc, silica 93‘S, oxide of iron 1, water 
which lias the pro|^rly of saturating 3. 

liases .and forming neutral I'onipounds, 3. Fireop.ai. Colour, hyaeinth-red. 
It maybe niade from any other fat. Heat changes the eeflour to pair tiesti- 
100 of that from hog fat will saturate i-ed. Its eonstitiieiits ere, iUic« OS 
87 of barytee, 2 i>*a 8 of itroBtl»i( end water 77*, Iron tPSo. 
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4. Mot1ier-of-i«aTl o^al, or Cacho- 
long. It U a rarioty of calcedony. 

&, Somi-npal. (.‘oioim, white, Krev, 
mild brown, aonietiinp» in vpoKed, 
striped, or clnnded drIineatloiiK. Itx 
constituents are, silica KS, aiuiuina 3, 
oxide of iron 1-75, carbon 5, aniuioni- 
mcal water 8, bituminous oil 0*33. 

6. Jasper opal, or ferruginous opal. 
Colour, srarlet-red. and grey. Its 
uinstitnents are, silica 43*5, oxide of 
Iron 47*0, water 7*5. 

7. Wood opal. Colours ra. 
rious. III branehed pieces and stems. 

OI*Il.'.M is obtained from poppy 
seeds. It is procured from Turkey, 
and is also now produced to a large 
amount in India, and is exported to 
China. It is a powerful narcotic. 
See Morphia. 

OIiOUALISAM. The most precious 
of the balsams is tliat commonly call¬ 
ed BalmofUilrad.Upobalaamuui.Bal- 
aaromleon, Balsamum verum album, 
/Egypliacuni, Jiidaicnm, Byriaeiitn e 
Mecca, he. This is the produce of 
the aniyris opobalsnmuin, 1,. The true 
balsam is of a pale yellowisli colour, 
clear and transparent, about the con- 
nistcuce of %>nice turpentine, of a 
strong, penetrating, agreeaide, aro¬ 
matic, smelt, and a slightly bilterisb 
pungent taste. By are it Iwcomes 
yelliwer, browner, and thicker, losing 
by degrees, like s'olatile nils, some ol 
iti> tiller and more subtile parts. To 
spread, svlien dropp«>d into water, all 
over the siii fare, and to form a line, 
thin, rainlfow-colouted ruticle, so te- 
naeions that it may be taken up entire 
by the point o( a noc'lle, were lor- 
merlr inlallible criteria of the genuine 
opobalsain. Neninann, liowerer, liad 
oliserved. tiiat other l>alsaios, wiien 
of a certain degree of ronsistein-e, ex¬ 
hibit tliese phciiunicna equally willi 
the Bgyptiaii. According to Bruce, if 
dropped on a woollen cloth, in its 
pure and fresh state, it may lie wash¬ 
ed out completely and iradily w.th 
•iiuple water. 

UPOBBUHIC. A snintino of soap 
in alcohol, with ttie addition of cam- 
ptior, and Tolmtile oils. It is used ex- 
tematiy against rbeiiioatic pains, 
apraiiis, bruises, and oilier like coui- 
piainU. 


OPOBANAX. ^ 
‘resinous Joiee, olfltii 


concrete gummy 
ined Iruin the louts 


of an umbelliferous plant, the pa-li- 
aaca (ipopanas, which grows spou- 
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taneously in the warmer countriess 
and bears the cold of tiili. The Juice 
is brought IVom Turkey and the Bast 
Indies, sometimes in round drops or 
tears, hut more commonly in liTegular 
lumps, of a reddisli-yellow colour on 
the outside, wltli specks ol white ; in¬ 
wardly of a paler colour, and fre¬ 
quently variegated with large white 
pieces. It has a peculiar strong sniellf 
and a bitter, acrid, somewhat nau¬ 
seous taste. 

UK£S. Are the metals In their 
crude state, combined witli oxygen, 
or mixed with clay, sand, nr other 
earthy siilisiances. The following 
are t^ situations in wliicii metallic 
ores are found :—I’latiiia end tlie re¬ 
cently discovered iucIhIs called palla¬ 
dium, rhodium, osmltiin, and iridium, 
hare only been discovered in the siuids 
ol rivers. Gold and silver arc found 
in primary and transition rocks, in 
porqihyry and sienite, and in tlie low 
est sand-stone. Gold lias been occa¬ 
sionally discovered in ci.nl, and very 
abundanlly in the siimis of rivers. 
Merruiy is foumi in slate, in time, 
stone, and in coal strata, ('opjwr, in 
primary and tiansition rocks, in por- 
plivry litiil sicnite, and oe<-asii>nally in 
sand-stone, in coni strata, and allu¬ 
vial ground. Masses ol nntive cop¬ 
per »l many thous.vn(l pi'unds weight 
are found on the surlace in the inte¬ 
rior ol North America. Iron in every 
kind of rock. Tin, in granile, gnei-s, 
mica—late, and slate. I,ead and zinc, 
in primary and Iruiisition rucks, ex¬ 
cept trap and seriwntine ; in porpliyi y 
and sienite ; in the lowest sand-stone, 
and occasionally in coal strata ,\n- 
liiuoiiy, in primary and tiausilion 
■iiouiilains, excei-t tn trap and serpen¬ 
tine ; it is also found in porphyiy and 
sienite. Nickel, hisinilth, cohalt, in 
piimary iiiountaliis. except lim<*-sioiie, 
trap, and serpentine. Gobalt and 
nickel also occur in transition uioun. 
tain-, and in sand-stone. Arseine, in 
primary and transition mountalmi, 
and in porphyry. Manganese, in pii- 
tuary and tiansition mountains, and 
occasionally in tliv Sower stratified 
rocks. Molrhilena amt tungsten, 
m allium amJ tttaninm. in granite, 
gneiss, mlcaoiiate, and slate. The 
latter metals, with ehiomium, rolnin- 
hliim, cerium, and tellurium, ore very 
rare in nature, and can only l>e re¬ 
duced to the wetaltic itaie with great 
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dIAirnU'f. AcrorOing to tho diociploi fratU, wliicU i< turiied Uu« hy *ctdd« 
«r Worner, flinty ulate i» nut metallic- it iiroducei no vttect on anlutina at 
.^•ruul•s wliirli i« tlic mure remarka- iroul nr plutiiia: lint preeipltatcd Iea4 
lile, k» ttii* U a very ninindaut ruck, nf a yellowisti-brinrn, mercury of A 
ami i« travrrM*d Py veins ut' quattr.. wiiite, and inuriale nl tin bf a bruwn 
It aiiHi alternates with, and Kraduates colour. Oxide of osmium hecoiaes of 
inseiiKibly into alatc and.gray waeke. a dark colour with alcohol, and alter 
tiu* moat luetallifrruua rock*. Tbit auine time aeparatnt in the form of 
offers a further proof, if any were black fllois, leaving the alcohol with- 
wautiwg, that the nature of rucks in- out colour. The same effect is pro- 
lluences the quality and quantity of duced by ether, and utucb more 
the cues tliey contain. quickly* It parts with its oxygen t* 

OKUHl.tLCU.M, a mixture of cop- all the metals, except gold aim nlalina. 

t ier and xinr, murh the same at our Silver kept in a solution of it sumo 
irass used hy the ancients. The les time, acquires a hlmtk cuknir, but 
was a kind of bronxr. does not deprive it entirely of smell. 

UJll’lMJiNT, A lulpburet of Copper, tin, xinc, and phosphorus, 
arsenic. quickly produce a black or grey pow- 

OKTHITB. A mineral whioh al- oer, and deprive the solutioa of suietl. 
ways occurs in straight layers, and and of tlie property of turning galls 
generally in felspar. It consists of blue. This black ptneder, whicb con- 
peroxide of cerium ISI'5, protoxide of sista of the metallic osmium, and the 
iron 12‘4t, protoxide of inaugaaese oxido of the metal employed to preci- 
3*44, yttria 3'44, silica SSH), alumina pitate it, may be dissolved in nitro- 
14'8, lime 7*14, water S'3(i. muriatic acid, and tlien become blue 

tUiMA}SU.ME. A peculiar animal witii infusion of galls. If tbe pure 
principle obtained by digesting cold oxide dissolved In water be shaken 
water on slices of raw muscular fibre with mercury, it soons loses its smelt, 
which is uccasionalty to Ite pressed, and the metal forms a perfect amal- 
It is to )h> era)Hirated, filtered, and gam. Oy squeexing the superfluous 
treated with alcohol. It has a brown- mercury through leather, and distUI- 
i-di colour, and the taste and smell of ing off tbe rest, a dark grey or blue 
soup. Mwder is left, whicli is the osmium. 

(>S.UIIjM. A new metal lately dis- Bx|K>sed to a strong heat in a cavity 
covered liv Mr. Tennant among pta- in a piece of ebarvoai. it does not 
tina, and thus called by him from tbe melt: iior is it volatile if oxidation 
jiuiigent and peculiar smell of its ox- be carefully prevented. With rop|»er 
idr. For tlie uiwle in whirli be ex- and witli gold it forms malleable al- 
tracted It. se' /ridium. Its oxide tovs, wbicli are easily dissolved in nU 
may likewise lie olitained in small tro-muriatic acid, and atr,>ril, by dis- 
qiianlity liy distilling witb nitre the tiliatiun llic oxide of osmiiun. ' Tlie 
lilack piiwdei* left after di«solriiig pla- pure metal, previously heated, did not 
tina : when at a low rcd-bcat an ap- appear to be acted upon l.y acids. ** 
parcnllv oily fluid siildiincs into the Mealed in a silver cup with eauslic 
neck of the iclorl, uiiicli, on cooling, alkali, it rombiiied with it, and gave a 
eoiicretes into a solid, colourless, se- yellow solution, similar to that from 
ini-tiunspuren: ni'As.v. This lieiugdis- which it was procured. From thia 
Solved ill uatcr, loriiis a coiireiitrated solution acids separate tbe oxide of 
soiiilioii ol uviile of osiiiiuiii. This nsiniiim. 

siilulioii gives a dark slain to the skin OSISIFICATIOX. Tlie deposition 
(I'.at cniiiiot lie cn.iceil. liitiision of of the phosphate and catliunato of 
galls pre cully pioduccs a ptiride co- lime on tbe son solids of animal 
lour III it, vvliicli ..ouii after becomes Itodics, as on the lungs, liver, heart, 
of a d(*ep V ivid blue. Tbis is the best &e. 

lest ol the oxiile. With pure ammo- t>XAl,ATBS. Coinpounds of sa- 
Ilia it lirroiiies yclluvv. and slighlly so liftalile liases wifli the oxalic acid, 
with rarboiiate of so.ln. M'ilh lime it 1>\A1,I<' AC11>. This arid, vvhirti 
forms a bright yellow mdutioii; but it abounds in wood sof^l, and which, 
is i.ut aO'ecteii eitlier by rlialk or by eoinhined with a small portion of pot- 
pure iiiagiiesia. The solution with ash, as it exists in that plant, ws 
lime gives a deep red precipitate witb been sold under the name of aaU of 
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iMnmiS) to b« tued a «a1><>titot« for 
tho jniee of that fruit, portieularly 
for oischartriiiR ink on<l iron- 

niouldii, was luiiK aupposeil tn l>(> ana- 
loKKUK to that of tartar. In tin* year 
1776> howrvor, licririnnii disi'ovrrini, 
that a powfrfui acid uiielit l>t‘ extract¬ 
ed l^ruiii Kufrar by means of the nitric : 
and a few years aftera'urds Schceic 
iuiind this to he identical wi'li the acid 
existinjt naturallv in sorrel. Hence 
the acid beif.an to l>e tli-tiiigiiwhed by 
the name ol sareharine, toil has since 
beer, known in the new nonicnclature 
by that of oxalic Schccle extracted 
this acid Irom tlie salt of -.orrel, or 
acidulous oxalate of potasii, as it ex¬ 
ists ill the juiec of that plant, liy sa- 
turatinir it with nininonia. wlien it be¬ 
comes a very solnhle triple salt, and 
addinir to the solution nitrate of ba¬ 
rytes dissolved in water, liarinir well 
washed the oxalate of l.arytes, which 
is precipitated, he dissolved it in boil- 
ioft water, and preeipitated Us base 
by snlphiiric acid. To ascertain that 
nil sulplinrie arid Tcmained in the sii- 
pcniatant lionor, he added a little of 
a boilini; solution of oxalate of ba¬ 
rytes tilt no precipitate look place, and 
then tiltcrcil the li<|nor, wliieh con¬ 
tained nethiitf; but pure oxalic arid, 
which he rryslalllzed by rvapor.ation 
and couliiifr. It may be obtained, how¬ 
ever, iniieh more readily and ecniio- 
inleally from suirar in the following 
way: To six ounces of nitric acid 
in a stoppered retort, to wliich a 
lai'ire receiver is luted, add, by de- 
Itrees.one ounce of lump siizareoarsi*- 
ly powdered. A irentle heat may be 
applied diirinr the solution, and nitric 
oxide will be evolveil in ahmidanec. 
When the whole of tlie suftar is dis. 
solved, distil oil a part of the acid, till 
what remains in the retort lias a sy- 
ruppy consistence, and tliis will form 
regular crystals, amount ing to .'>« parts 
from 100 of suyar. These crystals 
must he dissolved in water, re-rry«- 
tallized, and dried on hioitinir-paper. 
A variety of other suhstances nlford 
the oxalic acid when treateil l,y dis¬ 
tillation with the nitric. lierirnmn 
procured it from honey, pum arnhir, 
alcohol, and the ratcubnis concretions 
In the kidneys and liliulders of ani¬ 
mals, Hcheele and Herinbstadt from 
suffar of milk. Scheele, from a sweet 
mattplr contained in fat nils, and also 
from the uncrystallizable part of the 
43d 


juice of lemons. Hormbstadt, from 
tho add of cherries, and the acid of 
tartar. Uurtlinic, from beech wikmI. 
Ivohl, from the residuum in the distil¬ 
lation of ardent spirits. Westrumb, 
not only from the crystiillized acids of 
currants, cherries, citrons, raspber¬ 
ries, Imt also from the saccharine 
matter of these fruits, and from tlie 
uiicrystallizalde parts of the acid 
juices, lloifiiiann, from the juice of 
the liarlierry; and Herthollet, from 
silk, hair, tendons, wool ; also from 
other animal suhstauces, especially 
from the eoa^uliiin of hlood, whites of 
eeir-, and likewise from the amyla¬ 
ceous and itiutinous parts of flunr. 
.M. Herthollet observes, that tbcqitan- 
tlty of the oxalic acid obtained by 
treating wool with nitric acid was 
verv considerable, beinit above half 
tlie weiifht of the wo,d employed. He 
mentions a dili'ereiice whicli he ob¬ 
served lielweeii animal and veftetaldo 
suhstances thus tc-ated with nitrie 
arid, namely, tlmt the former yielded, 
beside ammonia, a lar/re (piantitv of 
an oil which the nitric acid could not 
decompose : wlicreas the oily parts 
of vejtetables were totally destroyed 
by the action of ttiis acid : and he re¬ 
marks, that ill this instance the itlii- 
tiiious part ol ilonr resembled aniiiini 
suhstances, whereas tlic nmvlaeeoiis 
part of the flmir reta iled its veiretalile 
properties. He furtlier remarks, that 
the qiiaulltv of oxalie acid furnished 
by veiretahle matters thus treated is 
proportioiialile to their iiiiirilive qua¬ 
lity, and parti,■uiarly •.bat. Iioni ,-ot- 
ton, he ciiiil I not olitaiii any seiisilde 
quantity. Deyeiix, liaviiifr cut with 
•cissars the hairs of the c!ii,-k pea, 
found they /.'.ave out an acid loiuor, 
which, on examination, ),roved to lie 
an aqiieons sohilion ot pure oxalic 
acid. Proust .,i,d otiicr I'iiemists ha,I 
before obsei ved. that liie shoes of 
persons walking throiiirli a liehl of 
chick pease were eorroiled. Oxalic 
acid rrystallizes in quadrilateral 
prisms, the si tes of which arc aller- 
nately broad and iiairow, and sum¬ 
mits diedrii); or. if crystallized ra¬ 
pidly, ill small irrenuiar needles. 
They are etHoreseeiil in dry air. but 
attroi’t a little liuinidity If it be damp ; 
are soliilile in one part of Imt and two 
of cold water ; and nre deeomposahlo 
by a red heat, leaving a sninti quan¬ 
tity of coally residuum.—-lOU pans «f 
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•Uohol Uke ap near S6 at a boHioK 
hrat, but not alxire 40 cold. Their 
acidity U «o ffieat, that when dia- 
aoivcd in ^iCOO tiniea their weiarht of 
water, the aolution reddens litmus 
paper, and is perceplihly acid to tlie 
taste. The oxalic acid is a good test 
for detecting lime, which it separates 
from all the uth»r acids, unless they 
are present in excess. It has likewise 
a greater atliiiily lor lime tlian for 
any other of tlie l.ases, and forms 
wiili it a pulteiiik'iit insoluble salt, 
not dccoiiiposahle cxcci'l liv tire, and 
turning »yrup <if violets green. <t.x- 
alie acid acts as a riolci.t poison 
when swallowed in tlie quantity of 
two or tlirce draclinis ; and several 
fatal accitlcjiis have lately occurred, 
in consequence of its lieing improperly 
sold instead of Kpsora anils. The 
nniiicdiatc rejection from tlie stomach 
of this arid, liy an emetic, aided hy | 
copimu dialights of warm water roii-' 
tainitig Wcarlionalr of polasti, or soda, 
clialk, or cnrlioiiate of iiiagin-sia, are 
till' propel leiiiedies. With liaryles it 
forms an iiisoiuldc sail; Init this salt 
will dissolve in water acidulated with 
oxalic arid, and afford angular en.s- 
tals. if, tiuwiwrr, we attempt to dis¬ 
solve these cr) atals iaaiboiliiigw'alcrlhe 
excess of acid will unite with the wa¬ 
ter, and leave the oxalate, whirh will 
lie preeipitaled. The oxalate of 
striintian too is n nearly insoliilde 
roinpound. Oxalate of iiiagiiekin too 
is insoliilde, iiiitess tlie aeiiToe in ex- 
eess. Tlie oxiilalc of potash e.vists 
ill two slates, tliat ol a neutral salt, 
and tliut of an ueidule. 'I'he latter is 
generally ol-ladied from llic juice ol 
IliC leaves of the ovalis aretosella, 
woihI sorrel, or rmiiex aeetosa, coni- 
ne'ii soirel. Tlie expressed juiee. I,e- 
iiig dilnled w illi water, should he set 
hv f,ir a lew da\ s,l!li the feculent parts 
haxe siitisided) iiud the supernatant 
Itnid is become clear ; or it may tie 
elurilied, xs ben expri—sed, with the 
whiles ol eggs. It is then to be strain¬ 
ed olf, evaporated to a iieltirlc, and 
set ill a rool place to ery.stullize. The 
tirst product of eiystals lieiiig taken 
out, tlie liquor may |,e fuvllier exapo- 
raled.und eiyslulliV.ed ; and the same 
proress repeated till no more can be 
obtained. In tl,is way Seblerclb in¬ 
forms xis almut nine draeiims of crys¬ 
tals may lx ul>taiiied from two pounds 
of juice, which arc gcncmlly afforded 
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by ten pounds of wood sorrel. Sa- 
▼ary, boxrcver, says, tliat ten parts of 
wood sorrel In fiilt vegetation viciA 
five parts of Juiee, wliich gix-e littla 
more than a two hundredlli of toler¬ 
ably pure salt. He boiled down tha 
Juice, however, in the first instance, 
without clarifying it; and was ob¬ 
liged repeatedly to dissolve and re- 
crystallizc the salt to ut>i ain it white. 
This salt is in small, white, needly, or 
laiucllar cr^-stals, nut alterable in the 
air. It unites with harytes, inague- 
sia, soda, ammonia, and most oftba 
nietallie oxides, into triple salts. Yet 
its solution pn'cipitates the nitric so- 
iulious ot mercury and silver in tha 
state of insolutde oxalate of tbesa 
metals, the nitric acid in this casa 
eoiiiliiniiig xvith the potash. It at¬ 
tacks iron, lead, tin, zinc, and auti- 
iiioiiy. Tills sail, beside its use Uk 
taking out ink spots, and as a test of 
lime, forms xvitli sugar and water a 
pleasant exHdiiig brvcra;^e ; and ao- 
eordiiig to ilertlioliet, it possessea 
eoiisideralde pow'ers us an antiseptic. 
Tlie iieiilial oxalalr of potasli is very 
solulde, and a-suiin-s a gelatinous 
form, liut may lx- iiroiight to crystal¬ 
lize 111 iiexui'dral |iriMus xvith diedral 
suiimiits, hy adding more potash to 
tlie liquor tliaii i- sufixeient to satu¬ 
rate tlie aeiil. Dxalate of soda like- 
wise exists in two dilTerent stateg, 
lliose of an ntidiilous and a neutral 
salt, xi'liieh in tiieir pro|x-rties ara 
anulugoiis to tliose of )>otash. The 
!o'iiiiiio(u oxiilate ot ainiiioniu is rrys- 
tallizal'le, not very soluble, and cupa- 
hie, like the preeediiig aridules. of 
coinhiiiiiig xxilii other bases, so as to 
lurni liiple salts. Hut if the neid be 
saturated xxilh ammonia, we obtain w 
neutral iix.alatr, xvliieli, on evaporw- 
tioii.yields very finerrystals it,tetrafi- 
dral prisms xvitii diedral summits,oua 
of the planes of wliieh, cuts oil threa 
sides ol tlie prism. Tliis salt is dc- 
coinposahle liy fire, xxiiieli raises front 
it a rariionate of ammonia, and leaveW 
only some slight traees of a ci-ally re¬ 
siduum. Lime, liarytes.aiid strontlan 
unite xxilh its acid, and the ammoniw 
flies off in the form of gas. The oxa¬ 
lic arid readily dissolves alumina, and 
tlie solution gives, on evaporation, a' 
yellowish tniiisparent mass, sweet 
and a little astringent to tlie taste, 
ileliquesernt, and reddening tinctura 
of litmus, but not of syrup ofTiolrU. 
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This salt swells ap in the Arc, loses 
its ncid, and leares the alumina a lit> 
tie coloured. The oxalic acid inav be 
nbliiiiied from the roots anfi bark of 
innumerable plants. 

OXIDATION. The process of con- j 
verting metals, or other suhstanecs,! 
into oxides, by combining with them 
A certain jHirtion of oxygen. It dif¬ 
fers from aeidiheatiOD in tlie addition I 
of oxygen not lieiog siifbuicnt to form 
sui acid with the substance oxMed. | 

OXIDES. Kubstaiices combined 
with oxygen, wiUiuut bciug in the I 
state of an acid. 

OXY-ACETIt' Af’ID is obtained 
hy dissolving the dentuxidc of barinm 
in acetic acid. It is tlie acetic deu- 
toxide of hydrogen. 

OXVOEN GAS. This gas was 
obtained by Dr. Hriestly in 1774. from 
red oxMle of mercury exposed to a 
burning tens, who obseived its die- 
tinguisbing properties of rendering 
combustion more vivid and eminently 
anppurting li!e. Hebeele obtained it 
in aijfferent inodes in 177'>; and in the 
game year Lavoisier, wlm Imd begun, 
as he says, to suspect the ab.-orption 
of atmospheric air, or ol a |H<rti»ii of 
it, iu the calcination of metals, ex- 

J >eileil it from the red oxide of mercury 
leated in a retort. Oxygen gas lorms 
about a tifth of our atuiusphere, and 
its base is ^ ery aluindaiit in nature. 
Water contains bicKd per cent, of it: 
and it exists in most vegetable and 
animal products, aeids, salts, and ox¬ 
ides. Tliis gas may be obtained from 
nitrate of |sitasli, exposed to a red- 
beat in a coated glass or earthen re¬ 
tort, or in a gun-hnrrel-. from a 
pound of which about 130l> cubic 
inches may be obtained ; but this is 
liable, particularly toward the end of 
the process, to a mixture of nitrogen. 
It may be expelled, as already ob- 
aerved. from the red oxide of mercury 
or that of lead ; and atlll better from 
tbe black oacide of manganese, heated 
red-liot in a gun-barrel, or exposed to 
a gentler heat in a retort with !)alf its 
weight, or somewhat more, of strung 
aulphnric acid. To obtain it of tbe 
greatest purity, however, the elilo- 
rate of potash is preferable to any 
Other substance, rejecting tlic por- 
nons that first come over'as Iwing de¬ 
bated witb the atmospberie air in the 
retort. * Growing-vegetables, exposed 
to the eolar light, give out oxygen gas ; 

A'Ui 


so do leaves laid on water in similar 
rituatioiis, tlie green matter that 
forma in water, and some other sub¬ 
stances. Oxygen gas has neither 
smell nor taste. Its sp.gr.is l-llll ; 
loo eiibir inches weigh 33*88 gr. It it 
a Utile heavier than atmosph^c air. 
Under great pressure water may lie 
made to take up about half its bulk. 
It is essential to the support of life: 
an animal will live in it a cunshlera. 
bic time longer than in atinosplierie 
air; but its respiration becomes bur. 
ried and lalmrlous before the whole 
is ronsiiiiied, niid it dies, though a 
fresh Hiiiin,xl ol tlie same kind ran still 
siiHtniii life for u rerlaiii time in the 
residuary air. Uoiiiimatton is power¬ 
fully suppoi-ted by oxygen gas. Any 
inftnmmalde sutwtnnre, prcvlnnsly 
kindled, and inlruduced into it, liurns 
rapidly and vividly. If an iron or cop¬ 
per wire tie iiilrisiiiaed into a liottle of 
oxygen gas, witli a l>it of liglited 
toiielnvoisl or charmai at tlie end, it 
will burn witli a lirirht liglit, and 
tlirow out a niiiiilier of sparks. The 
liotliim ol the bottle should b<‘covered 
with sand, th'at these sparks tuny not 
crack it. If the win* lie roiled up in a 
spiral like a corkscrew, as it usually 
is in tills cx|>eriaient, and iiiove.t with 
a .ierk the instant a oielted globule is 
about to tall, so as to throw it against 
the side of tlie pluss, it ivill melt its 
way through in an itistanl ; or, if tho 
jeric he igas violent, lodge itself in the 
substaneaaf tbe glass. If it be per¬ 
formed in a bell glass, set In a plate 
filied witli water, the glolmles will 
frequently fuse the vilrouiia ginxing 
of tlie plate, and unite witli it so as 
not to be separalde witiioiit detneliing 
the glaxe, th<uigli it has pas>ed throiigli 
perliaps two inches of water. 

I OXVtlE.VATHt.N. This word is 
’ often used instead of o\id,vti»n, and 
frequently confounded with it ; hut it 
differs in (wing of more general iin- 
port, as every union with nxyerii, 
whatever tlie pixiduct may he, is an 
oxygenation; hut oxidation takes 
place onlv when an oxide is formed. 

<IXY,MKL. A comiHiund of honey 
and '/inegar. 

(tXYMUlUATER. ('umpniiiida of 
tlie vbloiic acid with saliliaide bases. 
The oxymiiriate of mercury Is cor¬ 
rosive sublimate. Tlie oxyinuriate or 
chloride of alumina, has been used bt 
i ditcbargiiig furkvy red. 
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OXVMUaiATIC ACID. Chlo-1 OXYPROSSIC ACID. See JPr«*. 

rtne. I tie Acid. 

V. 

PABULUM OF PLANTS. Plante commnnly rnn«ittin(r of ptatina, pal- 
are lonn'l by anaiyaii lo rniiaUt princi- ladiuni, iridium, rhodium, copper, 
pally of charcoal and nerilorm matter, and lead. The lead and copper may 
They ei'^e out by dUtillation Tolatile be separated by dilute nitrie acid, 
coinpoiinds, the elements of which are The remainder Ireing then digested in 
pun- air, inilHiiinutble air, coally mat- nitro-muriatic acid, and common salt 
ter, and axole, or that elastic subj about half tlie wi-ight of the precipi- 
staiicc which forms a irreat part of tate aiMed on the solution, on erapo- 
the atiiinspherc, and which is incapa- rating tliiy to tlryness by a gentle 
bleof sitp|«>rting combustion. TbcMV heat, the result srlll be triple salts of 
cicinciits they gain either by th^lrj muriate of soda with platina, palta- 
leaves from tlie air, or by their roots, dium, and rhodium. Alcohol will 
from the soil. All manures from dissolve the first and second of these ; 
organised sutislanres contain the' and the small portion of platina may 
principles of vegetable matter, which lie precipitated by sal ammoniac, 
during putrefaction are rendcredi The solution l>eing •iiliiled, and prus- 
either soluble In water or aeriform—j slate of potash added, a precipitate 
and ill these states they are capablej will be thron-u down, at first a deep 
of iieing assimilated to the vegetablc| orange, and afterward eiianginggreen. 
organs. No one principle affords tliej This being dried, and healed with a 
piibnlum of vegetable life; it is nei-'Utile sulphur before the blow-pipe, 
tlier charcoal nor hydrogen, nnr fuses into a globule, from which the 
azote nor oxygen atone; but all of sulphur may he expelled by exiwsing 
tlii'in together in variatts states and it to the extremity of the fiaine, and 
various combinatiuns. tfrganic sub-: tlie palladitini will remain spongy and 
si,Hires as soon as they are deprived'mallcahle. It may likewise be obtained 
of vitality, begin to pass through a, by dissolving an ouiire of nitrate of 
series of cbaiiges, which ends in their potash in five of muriatic arid, and in 
C'liiiplete destinrtion, and intlie entire this mixture digesting the compound 
s-'paratimi and dissipation of the precipitate iiiriittoned aiwvr. Or more 
parts. Aiiiiiial matters are tlie soon- simply, by adding to a solution of 
est destroyed liy tlie operation of air, rrude platina, a solution of prussi- 
lisat, and light. Vegetable sulistancrs ate of ineieury, on which a flocculent 
y icid more slowly, but finally obey the precipitate will gradually be formed, 
.value laws. The periods of the n|>- of a yellowish-white colour. This is 
pai-arinn of manures from dreoinpos- prussiate of palladium, from which 
iiig animal and vegetable suhstunees the acid may be expelled by beat, 
depend upon the knowledge of these Palladium is of a gieyisb-wliite eo- 
prin'-i)iles. lour, scarcely dbdiuguisbahle from 

P.VLLAIUUM. This is a new me- platina, and takes a good polish. It 
tnl, til St found liy Dr. Wollaston asso. is ductible and very malleable; and 
elated with platina, uiiiong the grains being reduced into thin slips it flexi- 
ef which he supimses Us ore to exist. Iile. but not very clastic. Its fracture 
or an alloy of it with iridium and is fibrous, and in diverging striss, 
lismium, scarcely distinguishable fioin showing a kiitd of crystalline ar- 
flie crude platina. thongli It is harder raugement. In hardness it is superior 
and heavier. If rrude platina lie to wrougtit iron. Its sp. grav. Is 
dissolved In nitro - inuriatle acid, from 10-t) to 11'8. It is a less perfect 
and precipitated with a solution of conductor of calorie than most metals, 
muriate of ammonia in hot water; and less expansible, tliuugh in this 
the preciintate washed, and the water it exceeds platina. On exposure to 
added to the rvinaiiilng solutioD, and a strong beat its surface tarnishea a 
a piecn ol clean xiiic be immersed in little, and becomes blue ; but an 
this lii}n>il, till no lurtlier action on it increased heat brightens itag^n. It 
takes plLce ; the precipitate now Is reducible pee <c. Its fusion rettuirea 
thruwn down wiU be a black powder, a much higher heat than that of fobk ) 
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but tf touched udiile hot irith m mtoll 
bit of (ulphur. it runs like cine. Tite 
aulphurct i« whiter than tlie metal 
itself, and extremely Iiritile, Nitric 
acid soon aequires a fine red euluur 
tnxu palladiuin, but the (|uantity it 
dissolves is small. Nitrons .acid acts 
on it more quickly ami powerfully. 
Sulphuric arid, by boiling, ae(|iiire.s 
'a similar colour, dissolving a small 
portion. Murlatir acid acts much in 
the same manner. Nilro-inuriatir 
acid dissolves it rapidly, and rfhsuiucs 
a deep red. Alkalis and earths throw 
down a precipitate from its solutions 
generally ol u tine or.ni(rc colour; 
hut it is partly rc-di«sidvcd in an 
excess of alkali.' Monte ol lire neniral 
salts, particularly those of potash, 
form with it triple compounds, much 
more solitble in water than those ol 
platina, but insoluble in aleohol. 
Alkalis act on palladium crert iu the 
metallic state; lire eontact of air. 
however, promotes their aetion. A 
neutralised solrrtiotr of palladium is 
preeipilated ol a dark orange or 
brown by leeenl inui tale of tin: hut 
if it be in sueii proportions as )o 
reniaiit trarrsparent, it is elianged to 
a beautifnl emerald-green. Urecii 
and sulphate of irott nreeipitates the 
palladium in a metallic state. Sul- 
liurctted hydrrgen produces a dark 
rown preripitate; pniasiate of po¬ 
tash an olive-eoloured ; and prussinte 
of mercury a yellowish-white. As 
the last does not preeipitatc platina, it 
is an excellent test of palladium. 
This jireeipitale ii fi-om a neutral 
solution in riitrie acid, and detonates 
at about of Kahr. in a maitncr 
similar to gnnpowdcr. Fluoric, ar¬ 
senic, phosphoric, oxalic, tartaric, 
citric, and sottte other acids, witli 
their salts, precipitate some of the 
solutions of p.nlladium. 

I’ASTB. imitations of gems are 
so called. Such sul>stanres are se- 
leetioi, to Iw! fused together, as will 
pistduee an artificial glass, resein- 
hliiig in appearance the gem intended, 
and sufficiently hard and lienutiful. 
The art has Been brought to such 
perfection that it requires a very 
oiosa iinsection of the skilful to be 
able to dmingulsh the real from the 
apparent. The art is muab encou- 
rifad, not only by tlie vain, who are 
w<Mble,.ever to proenre real gems, 
dW also to replace for a thne the-. 


diamonds of such persons as find it 
convenient to procure a temporary 
loan hv pledging their jewels. Silex, 
borax, red oxide ol leail, potass, and 
sunietimcs arsenic, are tlie base of all 
artideial stones. The fusion should 
he kept up moderntely for iweiity-lour 
hours together. This will give what 
has been called simply Paste orStniss. 


The following 

three 

uiixtures 

ifiv« 

a very tine stress. 



1st. 

?d. 


llock crystal 

oriiH 

0-.ni70 


.hlininiii - - 

(1. li'd 

o-p':..-, 


Potash (pure) 

oiro 

0 I/TO 


Itoi.'ix - - 

OUJl 

(l•||;;oo 

OO.ni 

Ai'sriiic (ox-/ 
ide ofj J 

owl 

0-01'05 

— 


1-000 

1-000 

J-uoo 


Mr. Lanyon rccoimiieiids the lid 
lowing:— 

Litharge - • U’jdie 

White lead - - bdtW 

While tartar, orf (|.a-.| 
potass J ■'* 


l-UtiO 


Topa* is difficult of imilulion. The 
following are the receipt':— 


While strass 



(ilass of antimony • 


_ 

Purple of I'ussms 


_ 

Uxide of iron - 


Ml 

Uul y is thus made ; 
Strass 

l-«(W 

- 0-nr: 

I'OOO 

Ti 


Oxide of Manganese ()'Oi*l.> 

I -OIKW 

Kiiiernid is very easily made • 
Ntrass - - ' - ‘ . ti-y.s^i:! 

fircen o^ide of Copper - ti OliUt) 
Oxide of cliruiiduiu - U-niH).v 


I (WIKI 

Mr. Laiifon's receipt is— 

Btrass ... 0.!)!I0.'> 
Acetate of copper - O-OIIM) 
I'croxide of iron • U'OUlii 


1 (HKIO 

By augmenting the oxides of eop- 
pe.r and chromium in tlie first of tlie 
above, and adding oxide of iron, we 
may vary the green shades, and imi¬ 
tate deep-coloured emerald.—Sap. 
phlrc la thus comiiosed 
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Strau (rery white) • O-OSSS and Irrideaeenee. It eonalet* of alter- 
Ojcide of eubatt - 0'014S natc layers of membrane and carbon- 

— . . . ■ ate of lime, whlrh oceasions their 

I’OOOO irriilckecnee. Pear!» are soluble in 

This mixture inu«t be put into a acids, it is related or Cleopatra, that, 
Hessian crucible, and rciuaiii in the in the iiitnxiration of her pros|ierity, 
lire thirty hours.—Ainvthyst is thus she took a pearl of Immense value, 
obtaineil:— dissolved it. and drank it in the 

Htrass ... O-Doyn presence of Antony. 

Oxide of mantranese Onojft I’EAT, is one ol the most import 

ttxiilo ol cobalt . 0 -OO.jO taut productions of alluvial irroiind ; 

Purple of cassia.s - h-nu<i2 it may be regarded as belon;ring 

- nioii^ properly to the vegetable than 

I'OOdO the iiiinerai kingdom. I*eat fof- 
Mr. Laiiyoii uses— uieily covered extensive tr.acts in 

StiasB . . . O.f'fl”" England, hut is disappearing hefore 

Oxide of manganese 0.tKl22 the genius of agricultural iii4prove- 

Oxide of oibait - UMiuol ment, which has no where pro- 

— '■ duecd more important effects than 

l.nodO in tiie conversion of the lilack and 

lleryl or Aquamarine is thus made ; barren peat moors of the northern 
Sirasi ... OP'JSd ronuties into valuable land covered 

tSlass of antimony - <l.tJ070 with luxuriant herbage, and depas- 

0.xyde of rolmlt - 0 0(101 lured by numerous flocks. Tlie fol- 

- lowing dcs'-nplioii ol the peal moors 

I'OOOO in Scotland, by .Mr. Jameson, is an 
Syrian garnet is used fur small accurate picture of the remaining 
jewels, and i» Ilms made :— peat inilors in tiic mountainous parts 

Str.ass ... O-fiS.'tO of Yorkshire ami the adjoining roun- 

of eutimoiiy . 0'.'(.’I20 ties:—In de.seribing the general ap- 

Ptirpie of cassias - 0'Wt25 peaiance of a peat numr, wc may 

(ixiJe of maiicaticsc 0*0025 conceive an almost entire flat of seve- 

- ral miles cxlcut, of a brown colour. 

I'OOOO here and there marked with tufU of 
In making pastes, the materials heather, which have taken rout, owing 
shoulit he careiuMy ^miveriaed, well to the more complete decomposition 
sifted, and till* same sieve not used to of the surface peat; no tree or shrub 
di/T -ienI compositions, and only the Is to he seen ; not a spot of grass to 
purest maic hals should he used, and relieve the eye in wandering over this 
till* best ••riicddcs: a uniform heat dreary scene. A nearer exaiiiinatinn 
slioiiM he kept up for 21 or 30 hours, discovers a wet spungy surface, pass- 
aiid the m,ass shoiitd lie left to cool able only in the driest seasons, or 
grahially. when all nature is locked in frost. 

P.tlttiASITK. aetinolite. The surface is frequently covered 

nuts of ripe pcaa I with a slimy hlack>eolonred snbstanee, 
afl'oi- !ed sir H. Davy ol— parti. which is this peat earth, so mixed with 

Sl.rrh .... 1205 water, as to render the moss only 

ribr.ius nmlter analogous) passable by leaping from one tuft air 

to starch, with the coats V fflO heather to another. Eornetimes, how- 

of the peas j ever, the surface of peat mosses has 

A su''stam*e analogous toJ_ a different aspeet,owing to the greater 

gluten f '* abundance of heatli and other vege- 

Mueil.'ge .... 249 tables, as the schoeni, seirpi, eriopnor 
Sarehaiino matter - - 81 ra, 8sc.; but this is principally the 

Alhunien .... SB ease with some kinds of what are 
Volatile matter - - IHO railed muirlaiids, whlrh ctmtaln hut 

KiiUhy phosphates - - 11 little peat, being nearly composed of 

I,oss ..... 229 the interwoven roots of living vege- 
I’EAItL, a concretion formed in tables. Quirk moss (as it is calM) 
rertain shpll.Ssh. it Is of a blucisb- is a suhstaneo of a more or less brawn 
white colour, with considerable lustre colour, forms a kilcadahle compound, 
13:) 
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aiwl when gooi, cuts freely aod rloan 
with the snadr; but when It resists 
the spade by a deftree of elasticity. 
It is found to be less compact when 
dricu, and is nf an inferior quality. 
The best kinds Imrn witli a clear 
bright flam.*, I'aviii^ liglit-e.iioured 
ashes; but the more iii.liffereiit kinds 
in hurniii)r often eini! a disafreeal.lc 
stnell, and leave a heavy red-voloured 
kind of ashes, lii the peat, 

we observe that, when first lakeri 
from the pit, it almost imniodiately 
changes il.s colour, wliieli liceomes 
more or le.'S a deep brown or blaok, 
and the peat nvilter herotiies mucli 
altered, tieing ineap.ilile of fonniiie a 
kncadable paste with water. When 
dry and rcduce.l to powder, as it is 
often by the aeti iii of the weatlicr, it 
forms a blackish-coloured powdery 
matter, capable of supporting vegi-. 
talion when ealrareous eartli is 
added. Peat is found in various si¬ 
tuations, often in valleys nr plains, 
where it forms very extensive deep 
beds, from three lo forty feet deep, 
as tlinsc in Alicnteensliifc : it also 
ocetirs upon tlie sides of iiiSuutaliis ; 
but even there it is gencrallv in a 
horizontal situation. The tops of 
niountains, upwards of 2,0fK» feet 
high, in the Highlands of Scotland, 
are covered with peat of an excel¬ 
lent kind. In Uerniany it is also 
found at very great heights ; thus, 
the niogsherg, a high inoniitain in 
Lower Saxony, and tJie flrolien, the 
bigi:est mountain of the ilartz, are 
also covered witli prat. It is also 
found in situations neariv upon a 
level with the sea : tliu«, the grea' 
moss of Cree in Oallow'ay lies close 
xipon the sea. on a bed of clay, little 
higher than the flood marks at spring 
tides. 

PEARLASH, an impure potash, 
obtained from the ashes of burnt 
▼egetaWes. 

PEARL SPAR. See liroten Spar. 

PEARL STO.NE, akind of quartz, 
found near Tokay, in lliingarv. 

PEARL SINTER, or KIORITE, 
consists of silica 24, alundna 3, lime 4. 

PEA STONE, a sub-species of 

Umestone. 

PBCtIBLEXDE. An ore of ura- 
Dlum. 

PERCHLORIC ACIO. See Jlfu, 

ffdffe jieid, 

pericardium (Liqnor of tbe), 


The eonstitnentt Of the llquot peri¬ 
cardii appear to he— 

Water- - 92'0 

Albumen - 

f The proportion 
Miieiis - 2‘Ojof these sub- 

.Mur.ateofsoJn 0.5'lstanres is some- 
( what conjectural. 


100-0 

PERIDOT, chrysolite 

PEIII.ATK ACID. Tills name was 
given tiy l(ei-gm:iiin to the aciilulous 
pliospliate of soda 

PICRLATED ACU), hipliosphur»te 
of soda. 

PERU rnalsaiti oQ. This siih- 
staiiee is obtained from the niyroxylon 
periiiferum, wliieh grows in the warm 
parts of Sontli .toieiira. The tree is 
full of resin, and the balsam is ob¬ 
tained br lioiling tlir twigs in water. 
It lias tlie ronsistenry of honey, a 
brown colour, an agi-ccable smell, 
and a liot arrid taste. 

PERUVIAN DARK. Sec Cin- 
rhnna. 

PETALITE, a miiierai foiiml in tlie 
mine Uto in Sweden. Ihv analysis of 
w-hicli led to tlie disroverr of a new 
alkali,lithia. Useonstitiieiits are, si'rx 
79-212, alumina 16'32j. titliia o-fCI. 
See t.ithia. 

PETRIKACnONS. Stony m.at- 
ters deposited either in the wav of in¬ 
crustation, or w'ttliiii (lie eavitiee of 
organized substnnres, are i-alird pe- 
trifaclioiis. Calcareous earth l>eing 
universally dilfused an.I eapahle of 
solution ill water, eillier alone, or by 
the mcdiuiii of rarbonie a<-itl or siil- 
pliurie acid, which are likewise very 
aliuii.laiit, is dep.>siie-l wlieiiever the 
w-ater nr tlie acid t'eeoines dissipnl.-d. 
Ill this way we ha.-e im-rtistallons of 
liinestone oir nf selenite iu the loi-in ..f 
stalactites or dropst.oies fr.uii tlie 
roofs of caverns, and in various other 
situations. Tlie most reiiiarkatile nli- 
senratlons relative to petrifactions are 
thus given by Kirwan :— 

1. That those of shells are found on. 
or near, the surface of tlie eartli; 
these of lish deeper, and those of wood 
deepest. Shells in speeie are fiuiid 
in immense quantities at coiisideraldo 
depths. 

2. That tliose orgsnie sutistanees 
that resist putrefartion most, are Ire- 
qnently found petrified; sueh at 
slicUt gad the harder tpeeica uf 
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woo(U: on the contrary, those that 
are nptert to putrefy, are rarely founit 
prtriii«*fi ; a« fish, and the softer parte 
of aniniaU, ikt* 

H, That they are most cfimro<ni)y 
fouud ill etrala of marie, chalk, Ilme> 
stone, or c'ay ; seldom in ^andwtunc, 
stiil more rarelr in gypsum : hut never 
in gitetit<i. granite, hasaltrs, or siiorle ; 
l ilt they sonietimeH occur among py¬ 
rites, and ores of iron, copper, aiid 
silver* and iitiinnt always consist of 
that species <»I earth, htonr. or other 
iiimeial that surriiiinds them, some¬ 
times of si!»»x, ngitte, or carnolinR. 

4. That llicy arc ft*uiid in climates 
where their origiiial^ louM not have 
exi»ted. 

That tho»e hiund in slate or clay 
are compiess.d and (lattriicd. 

J’KTUOl4Kt Mdhe same as naphtha, 

1*UTII05*II,K\, compact felspar. 

TKTt *\T>kl5, porcelain clay used 
hv iho CloiKsc. 

VEWTLH . n hirli i« ronimoiily rallnl 
Mniii ill rranri", anil ppinirally ron- 
liiiiiiiifid tlirre m ilh Iriir tin. in a cnni- 
j'l'iiinl iiitlal.llie liaai' nf ulncfi i> tin. 
I’hn 1 ctI .nil roii.ist. «( tin Allo\i*d 
V itli al I'ut a In niilirtli, or Ii'.», of 
rnj.,(ii, or otini inrlallir ijodlrs, a. 
tl.c I'xiiri ii'iii'i- of Iho norkinrii lia. 
.liow n to l)c till’ iiio'l rondiicive lu tlir 
ini|>roM'nii'nt of it. lisirlnou and ri>- 
luut, .licli as l.ad, ziiir. Idumutli, and 
anliiiionx. Tl'orc aro throe .sirls of 
Iicwter, ilistinKuished hy tlie name, ol 
idule, trille, and ley-iie»ler. The 
Ar.t wa. lornierty iiiurh imed fur 
I’lnle. and di.lie.. ; uf the .eeund are 
made the idnts, quart., and oilier inea- 
• ure. ul beer ; and of the Icy-cewter, 
wine inea.urea, and larfre vesuds. 
The bc»l (urt uf pewtei euiisi.t, uf 17 
part, uf antimony to luO earl, of tin ; 

I 111 the French add a iiltle copiier tu 
till, kind ut I'ewter. Aveiyfiue siUer- 
luukinq metal i. cuin|>u.ed of lOU 
|iuund. uf tin, eiirlit of antiinouy, une 
of bisiiiulti. and fuur of eu[>per, Un 
the I'uiilraiy, the ley-peater, by eom- 
]>aiiiiK it. .t>ceidc gravity with tbo.e 
«l the iniature, uf tm and lead, mu.t 
contain muro tlian a fifth |>arl uf it. 
wrieht of lend. 

Fii.tK.MAllOt.lTE, a native eow- 
binatlun of arHenic n( iron. 

Pno-SPIIUUKSCKNCB. a light 
reaemldinr that uf uhoapboru.. 

PHOSl'llORtTE. a, .uli-npeelw of 
apatite, t.'uiuiuou iihosphonte cou>. 
dll 
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list, of Him 89, pho«pboric Mid 34. 
.iliea S, fluoric acid I, ozido of iroii I. 
Earthy pboapborite eooiaia, 11'5 of 
quarts and loam. 

PHOSPHORIC ACID. Tlie base 
of this arid, or the acid itoeU, abounds 
in tbc mineral, vegetable, and animal 
kingduma. In the mineral kingdom 
it ill found in combination with lead, 
in the green lead ore , with iron, in 
tlie hug urc* which afford cold abort 
iron ;^nd mure eapeciallv with cal¬ 
careous earth in aeverai kind, of 
atone. Wliole mountains in the pro- 
vinre of Estremadiira. in Spain, are 
cuinpoaed of tlila roroblnation of 
idiQ.plinrir acid and lime. Mi. Howlea 
alii I III-, that the atone i. whiliah and 
tastrlesa, and afforda a blue flame 
without unell when thrown upon burn¬ 
ing loiilf. Mr. Proiiat deacrilies it as 
a den.e alone, not hard enough to 
.trike lire willi .teel, and aays that it 
ia loiitid ill atrata, which always lie 
burizoiitally npun iiuarrs, and which 
are intcraerled wilh vein, of quarts. 
When this .tone i. scattered upon 
hiiriiing ri>al., il doea not derrepitate, 
but burn, with a beautiful green 
liglit. whieh last, a eon.blerable time. 
It meli. into a white enamel by the 
bluw-piiH*; is auUilde uitti heat, and 
some effervi -'Ociire in the nitrir arid, 
and forms sulphate ot lime with the 
sulpiiurir arid, while the phosphoric 
arid i. set at liberty in the flu'd, Tbe 
regi'talile kiiijtduiti abounds with 
phu.pborii., or it. erid. It is princi¬ 
pally found ill plants that grow in 
mar.liy plaoes, in turf, and several 
.s|M'rie^ of tlie white wouds, >'arioua 
seed., potatoes, agarle. soot, and char- 
ruat, adord phosphoric arid by ab^ 
stracting the nitiic ari't from tbem^ 
and liziviatiiig tlie residue. Tlic lix¬ 
ivium ruiitaiiis the phuspliorie acid, 
wliich luay either he saturated with 
lime hy t'le addition of lime water, 
ill which ease it forins a solid coiu- 
poiiiid ; nr it may bellied hy examin¬ 
ation of its leading proiwrties by other 
chemiral methods, lu the animal 
kingdom it is found in almost every 
part of the imdies of animals whieh 
are not eon«iderahly volatile. There 
i. not, in all probability, any part of 
these organized being, whicn it Ree 
from it. it has been obtained from 
blood, flesh, both of land and water 
aiiiiual. ; from cheese; and It exists 
in targe quautIUes in bones, combined 
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«rltH ealeareont «»nh. TTrin* eon. 
laioa it. not onl* in n disenftafred atiUe, 
bat bUu eorabined with Binmonla, 
■(xlsi and limi*. It w«a liy the evapo¬ 
ration nnd dis^tillation of tlibi ezeris 
mentitioii* fluid with rhareoni that 
phoapliorus was firat made ; the rhar- 
coal decoinpoainz the diNeiizazed atoid 
and tho ammoiiiacat salt.—(See PAoi- 
pAonu.) lint it i. more rlieaply ob¬ 
tained l>y the prorrss of Srherltf. from 
bones, by the applirutinii of an arid 
to their earthy residue after valcina- 
tion. In this' process the sulphurie 
acid appears to be the niu«t rniiveni. 
ent, because it forms a nearly insn. 
luble compound with the lime of the 
bones, ilones of l>eef. mutton, or 
veal, beinp enlriiied to whiteness in 
an open Are, lose almost half of their 
weight. This must be pounded nod 
sifM. or tlie trouble may be spared 
by buying the powder that is sold to 
make cupels for tlie assayers, ami is, 
in fact, the powder of burned bones 
readv sifted. To three pounds of 
powder there may l>e added al>out two 
pounds of eoiieentrated sulphuric 
acid. Pour or live pounds of «'.iii'r 
must be afterwasds added, to assist 
the action of the arid ; and during tlie 
whole process the operator must re¬ 
member to place hinisrdf and hi- ves¬ 
sels so that the fumes may he blown 
from him. The whole lua’y be then j 
lelt on a gentle sand bath for twelve 
hours or more, taking r.im -upplr 
the loss of water wtiirh h '. by 

evaporation. Tlie next day a large 
quantity of water must be added, the 
whole strained tliroogh a sb ve. and 
the residual matter, wldeh is snlpbate 
of lime, must be eduhsirated by rt peal¬ 
ed affusions of hot water, till it passes 
tasteless. The waters contain phos. 
boric acid nearly free from lime, and 
y evaporation, first in glazed earthen, 
and then in glass vessels, or rather in 
vessels of platiiia or silver, for the hot 
aetd acts upon glass, afford the acid 
In a concentrateit state, which, by the 
force of a strong lieat In a erurible, 
maybe made te acquire the form of; 
a transparent censlstent glass, though . 
indeed it is usually of a milky, opaque | 
appraranee. For making phosphorus, | 
H is nut necessary tn evaporate the | 
water further tiian to bring It to the l 
consisteaee of syrup ; and the small j 
portion ef lime it contains is not an > 
impedinient worth the trouble of re -1 
4t3 


! moving, as It affeett the produce very 
I little. But when the acid is required 
I in a purer state, it is proper to add a 
quanlity of carbonate of ainnionia, 
whicli, by double elective attraction, 
precipitates the time tliat was held in 
solution liy the phosphoric acid. I'tie 
fluid being then evaporated, affords a 
cryKtallized aninioninrai salt, whieli 
limy be melteil in a silver vesse'. ns 
the arid acts upon glass or earthen 
vessels. The aimiioiila is driven off 
by the lieat, and the aeiil .vrquircs tlie 
form of a com|iaet glass as Ir.viispa- 
reiil as rock erystal, aind to t!ie taste, 
riiluble ill water, and deliquescent in 
the air. This acid is roinmonly pure, 
but nevertheless may coMtaiii a small 
quantity of soda, originally existing 
III the lionet, and nut eapahle of In-liig 
t.ikrn away by this jirocess, iiigrnion- 
as it is. Tlie only unequivocal inctliod 
of olitaiiiiiig a pure arid, appears to 
consist in first converting it into ptiov- 
pliorus by distillation of tlie materials 
with charcoal, and then converting it 
again into arid liy rapid roinlnislion, 
at a high teinperature. either in 
oxygen or atmospheric air. or some 
otiier equivaieiit process. Pliovplioriis 
may also he coiiverteil into tlie ai-id 
state liy treating it with nitric acid, 
in this operation, a tuliulated retort 
with a ground stopper, must Im' half 
filteil with nitric acid, and a gentle 
I heat applied. A small j.iece of plios 
' phoius being then introduced through 
I the lube wilt be dissolved witli elfer- 
! vcBcence, produce*! bv the escape of a 
large quantity of nitric oxide. The 
additiou of phosphorus must lie con- 
tiiiued until the last piece remains un- 
dissolvrd. Tlie fire being tlieii raisol 
to drive over the remainder of tlie 
nitric acid, tlic plios| liorir acid will 
I tie found in llie retort, partly in the 
I concrete and (lartly in the liquid form. 

! I'^ulphurir acid prodnees nearly the 
same effect as the nitric: a laige 
: quantity of sulphiirous arid ffying 
off'. Hut as it requires a stronger heat 
to drive ofl' tho last portions of this 
acid, it is not so welt adapted to tlie 
ptiriMise, The liquid ehlorine likewise 
a.'idifies it. Wlicii phosphorus it 
I'lmied by a stnnig beat, sufficient to 
caust* it to flame rapidly, it is almost 
lierfeclly converted Into dry acid, some 
of which is thrown up by the force of 
the eombuftlon, and the 'rest rcmaiiig 
upon the aupportcr. This sulmtance 
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aypUrntion of oxygen yat paasod with finale of Krm*. In the prorinea 
tfironttb 1ii>t water/in whfeh the pho»- of Extremadura, in Spain, It ix In sueh 
I hunix arnx liquefied nr filled. The larxe mat»ee,that wtlU of rtictoxurea« 
general charatderii of phoxphorie acid and twen liou4u*x, are built with it; 
arc ;«-l. It it eoTuble in water in all and it it frc(|tieiit1y eryxlaliixed, as in 
)‘rnnorfirinii» prodneinf a specific jfra- the apatite of Werner, when it a»- 
vity. whicIHncrea'tct'at the quantity tome* different linN of grrey, brnwo; 
uf arid in greater, but does not ex> purfde, blue, oMre, and e^cen. In the 
cfcd 2 r»^7. which iH that of the glacial fatter state, it hun been confounded 
a^'i'i. S. It pnidiicct heat wiicn mixed with the crytolife, a'ml o^oineliuics with 
with water, thougfh not very const- the bcipfl and nqna marine, at in the 
fler tide. l\. I? has i»o smell when alone caib*(l the Saxon beryl. It like- 
purc, and iu taste It j»o?ir, but not cor- wise ronstitiilet the clib*f part of the 
ro«*lve. 4. M'lipfi perfcrtlv dry, it bones of ai! aniinalt. The phosphate 
enbtiiiieii In close vcsucU, but mtet of lime la very cltfiicitU to fuse, hut in 
this property by the ntldition of wn- a grlu'^s-bouse furnace it softiuit, and 
trr ; in which circintmtanre it irrcatly acquires the semi-transparency and 
dsirns from the iMiracic arid, wiiich it trraiti of porcelain. It it intoluidc in 
fixed hen dry, but ri»es by the btdp wabw, hut when well calciitcil, forint 
of water. 5. ^’hen conxlderablr di- a kind of paste with it, as in iiiakhi^ 
lilted with water, and eva]>4irate«i, the cupels, lleeidcs this use of it, it it 
a porous vapour carries up a small employed for polishing gems ami me- 
portion of the acid. »*. With charcoal tuN, for ahsurliiiiff gri*a'*e from eloth, 
or infiamin.ihle niattrr, in a stroni;! linen, or paper, .'iiid for preparin|r 
Itcul, it Ioh.^s Its oxygen, and lHf''onie« ‘ phosphorus. In ine<itriiit* It has been 
converted into pho«phurus. Phos-. stronely reconirtiended against the 
phoric acid i^ ditfienlt of cryvinltizlng. * rickets by Dr. Ilonhoinmc, of Avig- 
rhoiiL'h the phosphoric acid is scarcely ' mill, either alone or eoiiihined with 
corrosive, yet. wh"n concentrated. It; photphate of ’*oda- The burnt bartt- 
acts upon oils, s%*hich it diseolnurs, i tiorn of the «hnps is a phosphate of 
nod at length blackens, pr^«diicing lime. An acidulous phosphate of lime 
heat, aiid a strong vniell like that of! is found in human urine, and may lie 
ether and oil of turpcntiite, hut docK crystallized in small ^ilky filaments, 
not form a true aci I soap, it lias | or' shilling scales, which unite togc* 
most eflfect on essential oils, less (»n thcr into something like the consist- 
drying oils, and least of ad on fat ^d*. | enec of honey, am! have a perceptibly 
Spirit of wine and phtisphoric acid j -cid taste, *Jt may be prepared by 
have a weak adioti «»n each o?ber. * partially decoinpi>shig the ealcareout 
Sonic heat is excited by this mix. re,« phosphate of bones by the sulphuric, 
and tlie product which 'comes o\er In | nitrV, or roiinatic acid, or by di>*solr- 
distillation of the mixture Is strongly I ing that phosphate in phosphorie acid, 
acid, of a pungent arscnicnl smell, in’- ^ It is soluble in water, and erylalMx- 
tlatumahlc with smoke, iiiiscMile in all | aide. Exposed to the action of beat, 
proportions %vlth water, precipitating Mt softens, liquefies, swe’U up, lie- 
silver and merriiry from their stilu- ^ comes drv, and may lie fusel into a 
tion^, hut not gold : and ntthongh not' transparent glass,'which is insipid, 
an ether, yet it seems to be an approx- j iiisoluhl**, and urialteralde in the air. 
imation to that kind of combination. In those characters it dhbws from the 
I'hosfdioriv acid, united with barytes, glacial acid of phosphorus. It is 
priHhires an insoluble «aU, in the form barely decomposafile by cliareoal, so 
of a heavy white powder, fusible at a as to afford phosphorus. The phoii- 
high temperature into a grey enameU phate of initash is very deliquescent, 
*rite iwst mode of preparing it is by and not crystallixable, bat condensing: 
adding an alkaiine phosphate lo the' into a kind of jellv. Idke tba pre- 
nitrate or muriate of barvtes. The I ceding species, it first undergoes th« 
Tdiosphate of strontlaii differs from | aqueous fusion, sa*ells, dries, and may 
the prseeding in being soluble !u an j be fused into a glass; but this glass 
excess of its ae4d. Vbosphate of lime dellqnesees. It has a sweetish saliaa 
is very ahiindani In the native state. I taste, 'fhe phos}>hate of soda was 
At fiSariiMmaeb, in Hungary, it is (first discoveiW combined with hiib 
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amiito in Bfiw. tjr Belipckwiu, pad Instead of liorax for soMoring^ Tit* 
was called fostblci or microcoimie lAuspliate of ammonia cr>'siaw.x«s Ja 
sah. Margraff'obtained It alone by prism* .wUli four regular sides, ter- 
lixlTiatiuK tba residuum left after mioating is pyramids, and sometinu’s 
preparing phosphorus from this triple in bundles of small uccdU’s. Its taste 
sail and charcoal, llavpt, who first is cool, saline, pungent, and urinous, 
discriminated the two, gave the phos> Un the lire it runiporls itself liSco the 

S hale of soda the name of sai luira* preceding species. CNcept that tlic 
ile perlatuin. Rouelle very properly whole ol it* base may be driven off by 
aunoiuiced it to be a compound of a continuance of the heat, leaving 
soda aitd pliosphoric acid. Iterginann only the arid behind. It is but little 
coDsidered It, or rather the acmuluus mure soluble in but water than in culd, 
phosphate, as a peculiar acid, and which takes up a luurth ul its weight, 
gave it the name of perlate acid. It is pietty abundant in human urine, 
tiuyton-Morveau did the same, hut particularly alter it is become putiid. 
distiaguisbed it by the name of oure. ft is an excellent flux liutli lor assays 
tic; at length Klaproth ascertained and the hlou-pipcvaud in the falrUa- 
its real nature to be os RoucUe had tion of cuiwured glass and aitiliclal 
alhruied. This phosphate is now com- gems. I'bospbalc of ius|gnesia crys. 
inonly prepared by adding to the tallixes in irregntar hexacdrai prisms, 
acidulous phosphate of lime as much oUi>|uely truncated ; hut !a cuiumoidy 
carbouate of soda iu solution as will iiuhcrulicnl, as it vflioresces very 
iuUy saturate tbe acid. The car- quickly. It requires titty paits ul wa- 
luuatc of lime, which precipitates, ter to dissolve it. Its taste is euhi 
br-ing separated by filtration, (he li. and sweetish. This salt loo is found 
quid is duly evaporated so as to crys* in urine. Fourcruy and Vniiqueliii 
lallize the pbusMatc of soda; but if have discovered it likewise iu small 
tberc be nut a slight excess of alkali, quantity iu tlie bones of various ani* 
the crystals will nut be large and re* mats, though uni in these ot man. The 
gular. M. Fuuckc. of Linx, recom* best way tu preparing it is by mixing 
mends, as a mure economical and ex- equal parts of the soluiions of phos- 
peditious mode, to saturate the excess pbate of siala and sulpliale of uiag> 
of lime in ralcined bones l>y dilute iiesia, and leaving tlieni some time at 
sul|diurie acid, and dissolve the plios* rest, when ibe pliuspbate of magnesia 
pbate of lime tiiat remains in nitric will crystallize, and leave the sulphate 
acid. To this solution he adds an of soda dis'odved. An auniMuiiarv 
equal quantity of sulphate of soda, niagjiesiaii phosphate has been die* 
and recover* the uitric acid by dis* covered in an inteslinal calculus of a 
tilintiun. lie then separates the pbos- liurse, by Fuureroy, and since by iiar- 
pbate of soda from tlie sulpiiate ol tlioldi, and likewise by tlic former in 
iime by elutriatiou and crystaJlixatiou, some human urinary ratcuJi. Not- 
as usual. The crystals are rhumhuulal witiistai.diiig tlie siduliilily of the 
prism* of different shapes; efflures* phosphate ut aiimionia, this triple salt 
rent; soluble iu three paits of cold is far less soluble Ibau the phosphate 
and one and a half of hot water, of ■•■agnesta. It is patlialiy dceom- 
'I'liey are rapahle of being fused Into pusalde into pliospltorus by charvoal, 
ail upauue wliile glass, which may he in rniiseque^ice of its ainuionia. The 
again uissu^'cd and crystallixed. It phosphate of glucinr has been exa. 
may he eonverted into an acidulous mined hy Vauquelin, who informs us, 
pliosphate by an addition of acid, or that it is a white powder, or mtirila- 
by either of the strong acids, wliirii giiiuus mass, without auv perceptible 
parttaliv, but not wliolly, decompose taste ; lusibU). but nut aecoinpusahle 
it. As its taste is simply saline, with- by heat ; uiiidterable in tbe atr; and 
out any thing disagreeable. It is much iiisuluble unless in au excess of its 
used a* a purgative, ehiefiy in broth, acid. U ha* been observed, that the 
in whieii it is not distiuguisbable from pbosphorio acid, aided by beat,, acta 
coiuHMW salt For this elegant add!- uj'un sitex ; and we may add, that it 
tion to our pharmaceutical prspara- enters into mnny artifieial gema in tbn 
tionn, we are indebted to Dr. Pearson, state of a siliceous pbusphate. 

In assays with the Uow-pipe it is of PUOSPUORUL'ii ACID. If |d>os- 
great and it has been used phorus aint contain suhtimatn Isi 
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mule to net npon eoelt other »t m 
eteroted temperatnre. » lUjaid celled 
protochlorlde of phoepboruii it fori^. 
If weter bo added to thi«. It rctotret 
it into nnirlatie eiot pitotphurut arid*. 
With s niodrralc beet the former it 
eepelled, end the letter reineint. 
When heeteil In an open Ttliiiel, it lu- 
tlaiopt, plwaphuretted lijrilrogrrii fliet 
off, and pbotpiiurir aeid ■eiiiaiiit. liy- 
dmphoephoriit acid it thu* found 
l<et water he poured on photphuret 
of baiytee, end wait till the phot- 
hiiretti'd hydrofteii he disenttaired. 
'hen add eanlioutly to the tittered 
ii'inid dilute tulphnrie arid, till the 
barytea be prrripitnled, end the luper- 
netant liquid it hrdiophutphorat 
aehl, which tliould be patted thruu|'h 
a lUter, and may he eoncciitrated by 
eraiHiration till it Iweiiniet viteid. 

HUI>HPIltlRT*t<, it a iiiutl eictraor- 
dinary tolMtenee in nature, whirh hat 
been rendered in tome decree uteful 
in eominon life, and atfordt much 
ainutement by the wonderful raperi* 
inentt wliieh hy meant of it may he 
peiidrined. Lilie many oilier uteful 
dttcnveriet, it owet itt oiif.n to the 
tain aeareh after the philotopber't 
tlfuie, or the art of turiunp interior 
uietalt into irold. The tint pertoii wlio 
made photphoriit wat Brandt, an al- 
ebemitt at Hanihur^h. who olitaiued 
it by a eery ditairreeahle proeett, in 
tmeil quaiilitiet, Iroiii urine. It may 
be ebtalneil now l>y more apreeable 
procettet. Put half a pound of pul- 
verited pliotphoricacid into anearlheti 
retort with the tame quantity of cliar> 
coal prerioutly mixed loireiher ; Uie 
beak of the retort mutt lx* a loitfr one, 
and is to be immersed in a hatin of 
eold water. Place the retort in a fur- 
uaee, xradnally healed. I>y puttinr in 
a mnall portion of fuel nt lirst, aiiii by 
uddinif more, until at last a white 
heat is obtained. Here the phospho¬ 
ric aeid will lie decomposed, pirinf 
out lit ox)|ten to the chareoal. whirh 
is thus csuivrrtcd into carbonic aeid 
(tas; this irat ascends through the 
w-aler, ami as it coiilaitis minute por- 
tim.s of phosphorus, (particularly if 
the distillation be rapid) eontbustion 
will take place as it arises tnim the 
aurfnre of ibe water, 'nie phosplm- 
rus wdl eome over in a finid state, and 
will fall down in eongealed drops to 
the bottom of the basin. When tbcM 
and the ffas cease to cmne overt sepa¬ 


rate the awnratos, and examine the 
neck whether any phosphorus adheres 
to its Internal surface; ttiis is to be 
removed hy plnuffing it into hot water. 
All tlie phosphoric drops may be af¬ 
terwards brought to unite, by heating 
tliein in a vessel of water. It is then 
to be preserved in stopped phials con¬ 
taining water.—The process recom- 
incud^ by Fourcroy and Vanquelin it 
as follows. Take a quantity of burnt 
bones, and reduce them to powder. 
Put 100 parts of this powder into a 
psircelain nr stone-ware basin, and 
dilute it with four times its weiglit of 
water. Forty parts of sulphuric acid 
are then to be added in small portions, 
taking care to stir the mixture after 
the addition of each portion. A vio¬ 
lent effervescence takes place, and a 
great quantity of air is disengaged. 
Jhrt the mixture remain for twenty- 
four bourt, stirring it occasionally, to 
expose every part of the powder to the 
at'iion of the aeid. The burnt bones 
consist .of the phosphoric acid and 
lime ; hut the suiphurle aeid has a 
greater affinity fur the lime than the 
phospborie aeid. The action of the 
sulphuric acid uniting with the lime, 
and the separation ol tlic phosphoric 
acid, occasion the effervescence. The 
-iiljihurie acid and the lime combine 
Ingctiier, lieiiig insoluble, and fall to 
the bottom. Now pour the whole mix¬ 
ture on a cloth filter, so that the li¬ 
quid part, whieh is to be received in a 
poreeliiin vessel, uMy pass through. 
A white piiwder, whirh Is the iioo- 
Inlde sulphate of lime, remains on the 
filter .\iter this has been repeatedly 
washed with water, it may be thrown 
away ; hut the wain it to be added to 
that part of tlie liquid which passed 
through the litter. Take a solution 
of acetate of lead in water, and pour 
it gradually into the liquid in the por- 
eelain basin. A white powder falls 
to the bottom, and the acetate of lead 
must he added so long as any precipi¬ 
tation takes place. The whole is 
again to be poured upon a filter, and 
the white powder which remalnt^s to 
be well washed aud dried. The dried 
powder is then to be mixed with one- 
sixth of its weiglit of charcoal pow¬ 
der. Put this mixture into an enrlheu- 
w rre retort, and place it in a sand- 
bath, with the beak plunged into u 
vessel of water. Apply heat, and let 
K be gradually increaM till the re- 
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^Tt b«eomra red hot. As the hest In* 
ercsscs, nir-bnbMas rush in nbnn- 
dmce throngh the besk of the retort, 
some of srhirh are inflamed when ther 
come in euiitaet with the air at the 
surface of the water. A solistaneo at 
last drops out similar to melted wax, 
which eunifreals under the water. This 
is phosphorus. To have it quite pure, 
iniMt it in warm water, and strain it 
seTefai times thrmixh a piece of slia- 
mop leather under the siirfaGe of the 
Water. To mould it into sticks, take 
n i^ass hlnuel with a lung tube, which 
muH be stopped with a cork. Kill it 
with water, and put the phosphorus 
into it. Immerse the funnel In hnil- 
ing water, and when the phosphorns 
Is melted, and flows into the tube of 
the funnel, plunge it into eold water; 
and when the phosphorus has become 
solid, remove the c<irk, and pnsh the 
phosphorus from the mould with a 
piece of w<iod. Thus prepared, it must 
he preserved in close vessels C4iiitain- 
ing pure water. When plins]fliorus Is 
perfectly pure. It Is semi-transparent, 
and has the runsistence of wax. it is 
so soft that it may be cut with a knife. 
Its specific gravity is from 1‘77 to 3'ICI. 
It has ail acrid and disagreeable taste, 
and a peculiar srorll, soroewliat re- 
aembling garlic. When a stick of 
phosphorus is broken, it exhibits some 
appearance of rrystallizstion. The 
crystals are needle-shaped, nr long 
netahedrniis ; but to obtain them in 
their most perfect state, the surface 
of the phospliorui, just when it be¬ 
comes solid, sitou'd l>e pierced, that 
the internal liquid phosphorus may 
Sow out, and leave a eaviry for thcl’r 
formation. Wlicn phosphor,it is ex- 
)>oscd to the light, it liecomrs of a red¬ 
dish colour, which appears to lie on 
incipient comhustioo. It is therefore 
iiccc'-ary to pn-serve It in a dark 

J daee. At the temperature of '.*9 deg. 
t Iteeomes liquid, and if air lie en¬ 
tirely excluded, it evaporates at SI9 
deg. and boils at fi54 deg. At the 
temueratare of 43 or 4t deg. it g^-es 
out a white smoke and is iuuiiiions in 
the dark. This t» a slow coraliuslion 
of the fdmtpbdrus, which heromet 
more rapid aa the temperature Is 
raised, when phosphorus is heated 
U> the temperature of 148 dra. It takes 
tire. Burnt with a bright tHune, and 
gIvM out a great qiuuitity of white 
smoke. Phosphorus enters Into com- 
44« 


binaf ion with oxygen, nitrogen, hydro* 
en, and carbon. Phnspbonis mast 
e kept in water, for when exposed to 
the air, it gradually ronsnmrs by a 
slow eomliustlon, and with only a 
small degree of heat will inflame. 
When expgriments are performed with 
it, ill order that no unpleasant acci¬ 
dent may occur. It is necessary to have 
a basin of water at hand, In which it 
may be occasionally dipped, to prevent 
Ms inflaming from the heat of the 
hand. Take a piece of plinsphoriis, 
and write with It on a black board, nr 
on a slate, nr on the wall. Take 
away the light, and the letters will lie 
seen shilling in the dark. The phos¬ 
phorus, when rubbed on the waii^ 
slate, or board, in writing the letters^ 
bad left a small part behind, and tills 
slowly burnt away, and when the 
light Was removed’, this eoniliustinn 
rendered the tetters visible. After 
the pliosphorns Is ail Imrnt, the 
light ceases. This experiment Is some¬ 
times empinveil to fiighten t1ielnex|ie- 
rieneed : tint it Is most hlameahle to do 
so, as most unpleasant eonseqnenees 
may be the result. If writing he made 
with phnsnhoms nit purple paper, af¬ 
ter the light has ceased, the traces of 
the letters will be 'if a red colour on 
the paper. This arises from the phos- 
pltoriis attracting oxygen In the pro¬ 
cess of curolnistlim, and forming 
thereby phusphoric aeid, which chan¬ 
ges the blue Into red. If a bit of 
phosphorus be placed on unslaked 
lime, and a little water sprinkled on 
it, the heat will qntrkly cause the 
phosphorus to inflame. If a hit of 
phosphorus he wrapped up In paper, 
and then ruhtied on the table. It will 
set the paper ou lire. Krietlon, by 
raising the temperature, produces Uie 
efferl. Iliis will in some degree ex¬ 
plain the mode In which linxes of 
phosphorus are employed in striking 
a light. Tlie idiosplinros Is usually 
eninhined with lime or sulphur, and if 
a brimstone match be put Into the 
box, and rnhbed against the composi¬ 
tion, it will be set on Are, and serve to 
light a randie, and on a cork being 
put into the bottle, the lire is extin¬ 
guished. In some boxes the composi¬ 
tion is such, that it Is necessary to 
put in the match, and on drawing It 
out, some part adheres to it; it matt 
then be rubbed upon a cork, when It 
is enflaoied, and seta the match ra 
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tk*, Tht cork it ttted becaute, being 
o weak ooiMlucter of lieac, it doet not 
carry oS the brat produced in frio* 
tiun. Thete boxet net much more 
rendily in tunuucr than in winter. If 
a few gralnt of phoophnrus be rubited , 
iu a nourtar w ith iron liliiiKt, tlicy im- 
ntediulely take lire. Put a little bit 
of pborphorue into a pliinl, and i our 
on buiiing water ; eiiake the pliial in 
tbe dark, and there will be an appear- 
anee ot brilliant utan. I'ut a bit of 
pboepborue into a retort, with water, 
and Ituil it over a cauille or lamp, and 
then rliake it In the dark, and it will 
exhibit a beaiitiliil liuninonii ap|iear- 
ance, iiut unlike tlie aurora burealie. 
Plioeidiurated bydrugen gae liae tbi» 
prupri'ly,that it influince iuinii'diately 
on eoining In contact witli tlie utinini- 

r hnic air. it may be made tiiua:— 
tito a retort lut water, and toiue 
I iecea of kali purum, or pare caUHtic 
koda, which mar he got at cheinisl», 
and a piece ot pbiwplioru>; boil it over 
a candle or lamp, and keep the mouth 
ol the retort under tlie eurlaee ot wa¬ 
ter, mtu a banin ; then the gas will 
be fftriiUHl, and will rire through the 
yratcr, iind inllame the inktniit it cornea 
ill coiiliiel vrith tin- air, I’hiuiphora- 
ted time thrown into water piodiirea 
l•l■u^p!.^>ralrlt hydrogen ga», wliich 
riki-i and blaiea away at tbe aiirlare 
of the water. It ia (uppoaed that the 
apyiiaraiicea called "Will with the 
M'lap” ari.cea from the foriiiution by 
nature ot thin aperiea ot pan. Tliiii 
gaw may alao lie made l>y putting a 
Idt of phoaphoi ih into a glana or re- 
loit 111 tvhlcli coiiimoii liydrogeii gae 
U ma.Ir, by the aolutiou of xUic or 
lion bliiiga, in diluted aulidiiiric acid. 
l’iio.-.|.hurua i» loiisidcred t'l be the 
cauae ol uiHiiy natural ydieiiouieiia. 
‘J'hc light ot the glow'-worui, which 
diaappeara entirely when the animal 
i.a hruiiglit to the light, hut grhich 
kliii.e-t like a alar in the liedgea, in 
the darkneaa of ttie night, i» auppoaed 
to ariae from a alow^ phoaphortc com- 
hiulion. What ia very extraoidinary, 
tlie iuaect haa the power of dUcontl- 
nuing tliU tight at pleaaurer—and 
wliieh it doea for ita own protection 
from eneiuiea. It ia the female which 
Uiu» aliini-a, and, tike Hero of old, 
iiidea her Leander to dnd iiia way to 
er abode. Pire^iea in warm cli- 
matea shine from the same cause. 
The eyes of some asimij* shine in 
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the dork with a pbosphorie U|^t In 
warm weather, when the passenger 
looks over tbe stern of a ship at sea. 
he is surprised to see directly under 
her rudder, and for a short way iu 
her wake behind her. a bright abining 
appearance, produced by tbe friction 
of the aliip and the water, in which 
there ia a portion of pboapboma dif. 
fU'Cd, from the decompuaition of the 
animal liodieB wliicb periafa in it. 
Wheii.lroah dab bare been bung upgtnd 
have been kept for a week or more, a 
peraon going into tbe room where they 
are. after it ia dark, will see them 
ahiiiing. It ariaca from pboapborug 
wliich ia diarngaged in this ineipicot 
atage of putrel action : and were the 
dab kept longer, a still greater ap¬ 
pearance of light would lie percep¬ 
tible. In the tropical climates, tbe 
plionphorie light in tbe wake of a 
!-liip is still more brilliant than with 
111 ill aumiucr, and exiecds much far- 
tlier liehiii'i in the wake of the vea- 
ael. 'I'liere ia alao at timea to be 
seen bright luminous appearances In 
tlie water ; and un taking up water 
ill a bucket, and examining it, there 
are found Innumerable iiikerts, from 
uhich this light proceed«. When 
jilioai lioriia is eninbined with hydro¬ 
gen gas, it ia very readily infiained. 
When phuaidioiua is heated in highly 
raretied air, it fnnns three products s 
pho-iiborie acid; a volatile whits 
powder, aolulde in water, add which 
impaits ita properties to it ; and a red 
substance, wliieh ia probably au oxide 
of pliDs phorua. Phosphorus and chlo¬ 
rine readily eomliiiie. It eunibiiies 
aUo w ith iodine, in different propor¬ 
tions. Pliosiihurua cniubiiiea alao with 
sulphur. I’lin-phorna is soliilile In 
oil. and makes Iheiu appear luminous 
in till' dark. Alcohol and ether dis¬ 
solve It, but more aparirgir. W’hen 
swallowed in the i)uanlity of a grain, 
it ia pviisoiioiia. 

PlIttSI’llURPS OF BALDWIN, 
BULUO.VA, AND CANTON.—See 
HaMtein, Brifogtta, odd Canfen. 

PMUSI'tlLTrKT, the eomhination 
of phosphorua with another snbetance. 

PIILU0I8T1CATKD AlH. Nltro- 

**“piilogisticatb» ALKAU. 

Ferroprusaiate of potass. 

PHHYEtAUTE and PVROPHYs 
SALITE consists of alumina V'ftt 
; silica Sd-ae, and fluoric add 7'77a 
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TTCnOMBIii the ebarketeriitte 
prinriplfi of bile. Mix lulpharie acid 
mod live part* of water with freah 
bile, and a precipitate will be formed. 
Heat tbe precipitate, and decant the 
clear part, there remaina 'a compound 
of aulrturie acid and plrromel. 

PKiROTONIA. the pniaonous prin¬ 
ciple of tbe roeulu* indiena, tlie fruit 
of the nteniapermiiin cncnliia. It 
unite* and torm* ervatnl* with the 
aulpburie. nitric, muriatic, and acetic 
acid. 

PI.MELrrE. A TBrIely of iteatite. 

PINCHBECK. Copper, with a 
laqrer proportion of line than ii in 
braa*. 

PINEAL CONCRETIONS, ar. 
phosphate of lime deposited in lh> 
pineal Kiand. 

PIN!TK. A blackish Itreen mine¬ 
ral, eontistinr of silica 29'S. alumina 
63'75, and oxide of iron G'/i. 

PISTACITE.—See EpidoU. 

PITCH.—See BUumen. 

PITCH-COAL.-See Coa/. 

PITCH-STONE. A species of 
quarti, 

inr-COAL.— See Coal. 

PLANTS.—Sec I’cgelable King' 

don. 

PLASMA, consists of 9B7'> silica, 
0*25 aliimioa, iron loss S'5. 

PLA.STER OF PARIS. Siilpiiate 
of lime or ifypsimi is tlie eliief Consti¬ 
tuent of tiie hills about Paris ; and 
hence the name of plaster of Pari* 
given to that mineral. 

PLATINA, is one .»f the metals for 
tbe discovery of which we are indebt¬ 
ed to our contemporaries. Its ore has 
recently (•een fonml to co.ntain, like, 
wise, four new metals,—palladium, 
iridium, o«iniuin, and rliodium ; wliirli 
see; beside iron and eliroininin. The 
crude plalina is to tie dis..>lved in nl- 
tro-inuiiatie aeid. jireelp-tiited by mu¬ 
riate of aininoiiia, and exposed to a 
very violent Iieat. Then the arid and 
alkali arc expelled, and the metal rc- 
dueed in an agglutinated state, which 
is rendered more compact by pressure 
while red hot. Pure or refined plati- 
tia is by much tive lieaviest boay in 
nature. Us speeifle gravity Is 2I'&. 
It is very malleable, tliougb consider- 
alily liarder than either gold or sil¬ 
ver ; and it hardens much under the 
fiaminer. Its colour on tbe tooeh- 
atoiie is not distinguishable from that 
of silver. Pure platlna requires a 


very strong beat to meK It: but when 
urged by a vsdiito beat. Its parts will 
adhere together by liamnMsring. Tbit 
property, which is distlngaisi»d by 
the name of welding, is pecaHar to 
platina and iron, which resemble each 
other likewise In their Infusibility. 
Platina is not altered by exposnre to 
air, neither is it acted upon by the 
most concentrated simple acids, even 
when boiling, or distilled from it. Tbe 
aqua regia best adapted to the soin- 
tion of platina, is composed of one 
part of the iiitrie and three of Um 
innriatie aeid. The solution does imt 
lake place with rapidity. A snum 
quantity of nitrir oxide I* disengaged, 
the enlotir of tbe fluid becoming ttrst 
yellow, and afterward of a deep red¬ 
dish brown, which, a|ion dilution with 
water, is found to tve an intense yel¬ 
low. This solution is very corrosive, 
snd tinges animal matter of a IdarA- 
<sh brown colonr ; it affords crystals 
by evaporation. CountMoussin IViish- 
kSn has giveii the tollowiiig method of 
preparing malleable platma:—Preci¬ 
pitate the platina trnin its solution, by 
muriate ui ammonia, aud wash the 
preripitatc witli a little cold water. 
Hevluee It, in a ennveiiiout crucible, to 
tlie well-known spongy mot.'vllic tex¬ 
ture. whieli wasli two or three times 
with boiling water, to carry off any 
ortioii of saline uiattor tliat may 
ave escaped the action of the lire. 
Boil it for alinul half an hour, in as 
murh water mixed with unr-teiiUi 
part of muriatic acid, a* will cover the 
mas* to the deplli of about half an 
inrti, in a conreiiieiit glass vessel. 
This will carry off any quantity of 
iron that might still exist in tbe me¬ 
tal, Decant the acid water, and eitul- 
coiale, nr stronglv ignite the platina. 
1*0 one part nt this metal take two 
parts of inerenry, and anialgaiuate in 
k glass or porphyry mortar. This 
inialirainatinn takes place very readi¬ 
ly. Tlie proper inrtliiNi of condurtiiig 
it is to take alrfott two drachms of 
mercury to three drachms of platina, 
and amalgamate them together; amt 
lo tills amalgam may be added alter- 
ii-itc smalt quantities of plalina and 
(nereiiry, till the whole of the two 
metals is combined. Several pounds 
may he thus araulgaraated in a lew 
hours, and in the large way a proper 
mill miglit shorten the operation. Aui 
soon us the umulguiu of mercury is 
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inaiW>, MmiVMi it in tubes of wood, 
by tlMt pres-Tire of an ir»m screw up¬ 
on a cylindci- of wood atlapted to Uie 
bore of (tin lube. This forces the su- 
pprahundnnt mercury from the aiiial- 
mm, and renders it solid. After two 
or flirca hours, burn upon the coals, 
or in a erueiblc lined with charcoal, 
the alieath in whirh the auialKain is 
contained, aud urae thd lire to a while 
heat! after which the iilatina may he 
taken out in a very solid stitle, lit to 
•«* forged. Muriate of tin is so deli¬ 
cate a test of platina, that a siiiaie 
drop of the recent solution of tin in 
muriatic acid, gives a bright red c<i- 
lonr to a solution of muriate of plati¬ 
na, scarcely distinguishable from wa¬ 
ter If the inuriatie sotutioii of pinli 
na be agitated with ether, the ether 
will become impregnated with tlie me-1 
tnl. This ethereal solution is of a ! 
line pale yellnn-, does not stain the 
skin, and is precipitahle liy aiiiinoiiia. j 
If the uitru-iuuriatic solution of pla¬ 
tina he piecipitaled hy lion-, and the 
preripit.ale digested in sulphuric arid, i 
i sulphate of platina will t>e foriiied. | 
A subnitrate may he loriiied in the ' 
same manner, .treonling to .M. I'lie- 
nevix, the insoinhie siilphalc eoiitaiiis 
M*r* oxide of plsbiin, and 45'h aeid 
and water ; tin 

of oxide, and the siihiiitratc of ox¬ 
ide ; but the purity ol the oxide of 
platina iuthr.se is iinrrrtai;'. Platina 
does not eoiiiliinc with sulphur di- 
rertly, but i« solubli* bv the silhaliiie 
sulphurels, and urei ipiliaed from its 
nlli'o-muriatie solutioti, by sulphurel-| 
ted liydrogen. I'ellrtier united it with | 
phosphorus, by projecliiig small bits 1 
ol pliosphf'riis oil the nieial heated to j 
■e.liM'ss ill a ^•l■lleih^e, i>r exposing t, 
a strung he it lunr rarla eaeh ol plati- 
na and eoiierete phosidiuric .o id w ilh 
one ef eliareoal powder. The i>lios- 
plinret of platina is of a silieiy while, 
very brittle, and bard enotigli to strike 
Are with steel It is more lusible than 
the metal itself, and a strung heat ex¬ 
pels the pbospburus, whence Pelletier 
atteiii|ited to obtain pure platina in 
this way. He louiid, however, that 
the last poitionsof pliusphurus were 
expelled with too niucli difltcuUy. 
I'latiiia nnites with mostotlier metals. 
Added ill the proportion ol one-twelfth 
to gold, it forms a yellowish-white 
metal, highly ductile, and tolerably 
elbstie, so that JHr Hatchett supposed 


it might be used with adraitfaga for 
watcii-springs and other purposes. Its 
speciAc gr.avity was Ib'UlS. Platina 
renders silver more hard, but its co¬ 
lour more dull. Copper is much im¬ 
proved by alloying with platina. Prom 
l-ntli to l-25tb, or even less, renders 
it of a golden eolour, harder, suscep¬ 
tible of a liner polish, siiiootb-gratned, 
and much less liable to rust. Alloys 
of phsUua with tin and lead are very 
apt to garnish.—See /ro». Prom its 
hardness, infusibilily, and difiicuUy of 
being acted upon hv most agents, 
pl.atlna is of great value fur making 
various cliemical vessels. Platinum 
may lie drawn into very fine wire. 
There are two oxides of platinum. It 
is dissolved ill chlorine, and sulphate 
of platiiiiiin may be obtained by pass¬ 
ing a current of suipliiircUcd hydro, 
grii gas tliruugii the nitru-muriatic 
•uliitioii. A fiiliuiiialiiig powder is 
obt.tiiied from platinum 

IM.EMXAST.—Sec Crylanile. 

I’hC.Mli.VClt). The present state 
of chemical science is very embarras¬ 
sing to all those who are not particu¬ 
larly eoiiversant with the daily dlseo- 
ierics whicli are making. When the 
student lias ari|uircd a knowlelgeof 
the piincipal f.acls and the usually rr- 
>il iheorie-, in llie course of a few 
muiilhs lie takes up a scientilic jour¬ 
nal, nod he finds some important dts. 
cosery, a new tiirnrs, and that what 
lie had icunied and' ei.d'MVOured to 
keep ill miti I. lie must imw unlearn 
and toigct. 'I'iiis nbservatiou will ap- 
pl) to I’lnmhagu or black lea l, which 
w IS Usually cuiisiilcrcd a combiiiatiun 
of citi'lHiii and iron ; hut it is l■.^nv as. 
sorted that the preseiico ot iron ' 
merely adventitious, and tliat pluiii- 
liacu is iinlliing mure than an oxide of 
earliuii. It is wurthy ol iio’.iee, th.at 
pliiiiibagu is iiiicii found ill coiisi ler- 
able ahiiiidanre in cast iron, as in 
caiiiioii; and it is rcmurkahle, that 
Hie weakest guiia .are hy nn means 
those wliu'lt have tlie ,ereutest alimi- 
danee of it. The best malleable iron 
contains none of It, and a great part 
of tile process of relining consists in 
the eimibustion of tins siibstanee i and 
hence, in some degree, the loss of 
weigiit. Tlio pig metal u«ed for shells, 
wtiich is of various qualities, gene¬ 
rally distinguished into three kinds, 
white, grey, and black, alTord black 
lead after soiutiitMh but vurivus in dtf- 
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forent oprcinifm, Tlip lilnokput pifc-, Tbc art »f makinfr porcplaia Is ons of 
invtal, l>> sol«iti>)ii in Kciils. t'C wliirh ' those in iviiieli Euruj)!* has iieen rx- 
tiip arptous is ltii> l.'PsI, yields the celletl i>y oriental nntinns. 'I'lie llrst 
greatest f]unntit\ ot Maek lead, anil poreelnin tliut Tins, seen in Piiirojie 
in the ino.-l solii'l slate. It is some-j was hroHsht from Japan and (’hina. 
times e<|ii.<l to the iron in l.iilk. and { The ivhiteness, transparency, fineness, 
so solid that It may he cut with a : neatness, rleganee, and eTen magni- 
knife into petieiis. lilark lead thus fieenee ol this puttei i, whirl, soon be- 
oiilaiiied l■eron^e. tint on exposure to ; eame the orniynent of sumptuous ta- 
llie nil, sinohinlt ivliit-l there is any | Ides, di<l not fail toexeite the ndniira- 
inoistnre lo lie esnporated, pavtien-'lion and industry ol Kuropesns. Ka. 
iarly when the -uila, i s are w''ra)ied ther iCntrerolles, lulssionary at t^hina* 
oli in Mieeession, so ns to (tire aeeess :sent home n sinnniary desrrlptlon of 
to the air. Tlii» nri-es fioni tlie ah-^ the process !•>-tvhlrh the inhabit.xnta 
sorption of oxtyen. In liiose eases of tint; ei iiiitry make their porrelain, 
where the snlisiaiiee does not heal on aixl also a small ipsanlityul the nm- 
lieinp taken on! »1 tin' Hnld, it arises U-rials whie.li they employ in It* foni- 
fnmi the piTiecjs ot oxvitenation har- position, lie said that the fthineso 
iitg iH-en perlormed dining the sidii- eoinposed their pnreelaln of two In- 
tiou. Tlie iron eones in the porter-' gredieiits, one ot wbieh is a hard 
baeks, ailer heinit corroded hy the ; stone or roek, ealleil l>y them petuntse, 

f airtrr, and taken out and srrupcd,: which they earcinily prind ti> a very 
lare (leen found to eontani notliiiiK ' line powiier, ami the oilier, railed l,y 
Imt hla,'k lead, tlie iron liavinc lieen|thrni kaolin, is a wMte earthy siili- 
■lissidved ; and this Idiiek lead, tv lien i stanee, whieh they mix intiin.ateiy 
it has been H-raped, has heeii found | with tlie gianiiid petuntse. Jleauimir 
to tie very tint, and to eanse evapoia- | examined hoth these ninllera, and ha- 
tiwii of the moisture put upon it. 'i'lie:taw exposed them separately to a 
guns taken by means ot diving-lieMs j violent tire, he discovered that the pe- 
out of tlie vessel ot the Spanish Ai- tuntse had fnseil tritliont aihlition, 
inaila, tvircli was sunk in Mull Suiimt j and that tlie kaolin liad given no sign 
in iobs, bt some adventurers in I/W, j of lusildlity. lie allerwards mixed 
were found to be rorrialed, and wiien i tliese matters, and lorined rakes of 
seraped felt very hot, lo the astonish-j them, wliieh. hy l.nkiiig, were 
inent of the tlighlander-, tvloi could verted into porrelain siinilur lo that 
not cobreivc tlie eanse, aftei the giiiit ot t'b’iiH. 

had lieen nearly two rent in ies in the roHt K1,AIN OK KKsW.Mtlll. 
sea. iltaek lead may tlms hr made Kraiiiiiur cave the ijiiallly of porep- 
in an artilicia) way. and lonnd to lie lain In glass ; that is, hi* rendered 
tlie same siihstaiiee as that formed glasr of u milky roloiir, semt-tr.inspa- 
liiat'k J.tati, h« l;nr«t ii% t«» fire witK 

POlSUNtS^ which, whrn viert, iiifii<«ihh*s ftiitl ot a lihrmtH vraiiip 

npplicti tu hmlicd, ici'ii to de* hy tneans of rcfiicntathiti. Tito }»r>Mi 

the \ital fuiirtioiiv, ai,ti |»io> ccs« which h*' put )it|icd in tu>t dittw 
ducc dce.tli. Huiyc poi»i»nR act hy cult. roinniMn ir!a-s, Mich an that «if 
their coriu^ive |'r»|n»rl^ hi- li m iiic h*ttlU*i« arc made, »»urciH.*«|j* 

litiil suhhinatc ; ocher pr»i- hc!«l. ’Hh* vco'sssi which i** to he 

»on4 l>y huintC poweiluUy attirin’ convertci] into porn hiiit, to he in* 

freiit ; ttoiue potttt«iitt are ucrin, othei'« c!mi d ht b I'ukcd cailheri cuttC i»r 
tia:eolir am! tttupifyiii|f, which pro- The vc**-**^ and ca**c me to 

hahly have tc direct power upon ttic he iitleilAxr.h tt ccnicnt cotitpoxed ttf 
brain: ^olue dcstt'«»y auiiiia! iile l»\ eipial pHite <rf ttaml and powdered 
tlteir putrcAcent qualities. iryp«iim or plaater, and the whide itt 

i^jhVCHHOITE, the colouring to lie put Into n pottei V kiln, nml to 
matter of vatfroii, remain tfierc diirinif the <»f 

|-’0>IPil(>JJX# white oxide of zinc, eotiitnoii earthenware; after which 
IHlNllEROti'S HPAHs—See iiea- the (tlm*** eettael wdll he fonitd trantt- 
ty HpHr. formerl into nuoh a matter uh haif hccTi 

^I'URCKJaAINKARTH.—S eefVrt.v. dctterllwd. 

Ptiit-CKIdAiN, itt the heauii- I'ORPHVRY. derive» iIh name 

fttl md the of »U cartheu warev. from the Oreck word in|r red^ 
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M th^ porpliyry wwd by the ancients 
waH most Irciiuently oi tU%t colioir. 
The term i^oi-phyry is v**!^ vavne, he- 
n|»flir*(t to all rocks that have a 
corfi{>art base or prouTnl in wtrit-h 
cryt>ta]s of aiiv kind arc triiheddcd ami 
fUsttiu'lly visible, 'rhiis, nct'ordjn;^ 
t*t the kind of stone in wliteli the 
crv’^ials liie pitriihyry-takes its 

more nj>pro|.ilHle name, rh iM»ri»'Mone 
jNii phyry, rlay-'ctoiie porphyry, pitch, 
stone and ohsidiaii povphvry, iste. Tlje 
base oi fMirphyry is ^retier.illy allied 
to trap, and Insihle. The eryntal- 
are either ipiartx or fer-pai, hot more 
Commonly the latter, lorniir^ lour, 
sided or eia.-ided prisms,whose len^h 
ts irrealer than tlie breadth. 

A e<inip«et sand 
Stone trom tl»e isle of Portland united 
by a calcareon* eetiieiit. 

POTASS. This alkali is eom. 
inonly railed the vepret.ihle alkali, be¬ 
cause H Ts obtained Irom the ashes <»f 
vegetables, ft baa been di-eovered hy 
Sir H. Davy to consist oi a metal 
which hr rails potas^iiiin and two por¬ 
tions nt oxy^eti ami water. In the 
iHsh'onatdc nornenelMurc of the day 
it is eall.Mi the ttvdrated deiitoxide of 
)M>la«ftluin. In the arts of life, and 
inde. 

foMfs. we are Htfle eoneerned with po- 
tit'^inni, » nt with th’** very cnmnionly 
an i U'O'iiil alkaii in Die state in %vhii i> 
ave timl it. 

'J'nf/'* of tftr irti//ne frodurt of one 
fhnu.'*(Ti‘1 thf. nf of the fot^ 

iowtn-^ rrs'rt.tbiex :— 

Stuine products. 

8tu)ks oi Turkev^ 
wheat or mai'‘,S 
Htalk-' ot «-nnfh»u*ct,lt«l* 

Vi(ie.hrane!i'‘S I '*’‘d 

Kim - • P'i 

nox • • • ," 

b«llow - - lov 

OflK - - - 1 U 

A»*pc:» . - hi j 

Me.wh - . V.M!) 

Pir - - - i;{> 

Fcrnrut in Aupust, I Id or l*2r» areoi iU 
in^ to WiU 
denheiDi. 

Wormwood 

Fumitory - - 3(»0 

Heath • • ll:» Wildenheim. 

On these tables Kirwan makes the fo!- 
lowinif remarks 

1. That In weeds yield more 

tshesi ami their Mbes rnueU* more saU 
K»l 


than woods; and that consequently 
as to salts oS the vegetable alkali 
kind, as potash, pearlatih, casbnp,&e. 
neither America, Trieste, iior the 
northern coiiiitries, have any advan- 
laee over Ireland. 

2. That (d all weeds fuinibiry pro¬ 
duces most salt, and next to it worm¬ 
wood. lint if we attend only to the 
i|naiitity of salt In a ^iven weight of 
ashes, ihe aslies of wm iawomi con¬ 
tain niost. Trifoliiini Abcxnurn alsi> 
produces more asties and salt than 
lern. 

The proecKs for obtaining pot and 
pearlaeli is ^riveu by Kirwaii» as iul- 
lows 

I 'I'he w'ceds slmiild he ent just be¬ 
fore they seed, then spread, well dried, 
and feathered clean. 

2. They should be burned within 
doors on a prate, and the ashes laid 
in a chest as fa«t as ttiey are pro¬ 
duced. If am* charcoal be visible. It 
stmuld he picked out, and thrown 
back into the ttre. It the weeds be 
moist, much coal will be required, A 
clor»e smothered tire, which has been 
recomiiiended by some, is very preju¬ 
dicial. 

3 They should be lixiviated with 

'elve times their weifcnl of boilink 
water. A drop of the solution of «x»r- 
ro<«lve subUinate will Immediately dis- 
ivlieii the water censes to take 
up any more alkali. The earthy mat¬ 
ter that remains is said to be a good 
manure for clayey soils. 

I. 'I'he ley thus formed should be 
evaporated to dryness in irtin pans. 
'JVo or three at least of these should 
be used, and the ley, as last as it is 
c<»ri( r<qed. passed fiom the «me tt» the 
otrier. Thus, much time is saved, as 
weak l‘»ys evaporate more quickly 
than Dte strimirer. The salt thus pru- 
eured is of a dark colour, and con- 
t'Mii-' mneh extiaetive matter, and 
helny formed in iron pots, is called 
potash. 

Sk This salt should then he carried 
to a revertieratory farnai'C, in which 
the extractive matter is burnt off, and 
much of the water dissipated: hence 
it ffcneratly h»se9 from ten to fifteen 
percent, of its weipht. Particular 
care should be taken to prevetd ita 
ineltitifr, as the extractive matter 
a*ould not then he perfectly mmsumed, 
and the alkali would form such a 
unlou with the eaithy parts aa could 
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nnt CA»ily be dissotvpj. Kirunn ailiio potae* are eqiiWiJAnttA 70 o£«bilMn. 
this rantirtii. beraii'w* Pr. Lewis and (rated siilpnurin acid; therafora a 
Mr. Ditssie harp iiiadrritontly direct- Rwd alkaliuicter may be made by 
e t (he rtmtrary. 'I'I/ih sail thus re- having a pradiiateil tube, which di- 
lived is railed iiearlash, and must he vidrd into lUO equal parts, let 70 ba 
the same as the Doiilzir |>rarla.sh. tilird willi arid and the rest with pure 
To obtain this alkali iiurp, iter- water. If the alkali be qnite pare H 
tbollet rerommends, to eva|H>rate a will require the wlioie liquid in tlia 
oolutiun of pottt'h. made rauslir by tribe to saturate 100 of the alkali; hut 
boiling with quieklinir, till it liecnnies if less will be sutheicut, saeh as 70 
of a thiekish ron.sistriice, to add parts, then we knoa* that there ara 
about an equal weiglit of alrolusi, ami only 7a per rent, pure alkali ; and aa 
let the mixture .tail I some time in a on for anv other proportion, 
close vessel. Some solid iiiottcr, I’UT.tSSIll.M, is the inetallio baste 
partly ciystallized, will collect at the of pi.iass, and may he olitained by 
bottom; atmvr this will be a small idariiur hyilrnte of potass between 
quantity of a dark-coloured lliiid ; and two disces of platinum connected with 
on the top another lizhtcr. The latter the rvtrcniitics of a powerful vnttaie 
separated by decantation, is to lie aiqiaratiis, when it alll undergo fu- 
evaporated quickly in a silver hasin sioii, and the oxygen will lie separated 
in a sand heat. (Ilass, nr almost any and the melallie globules will appear 
other metal, would lie corrodrd hy at the negative surface. It may also 
the potash. Hefore tlie evaporation be obtained by melting potass slowly 
lias Wen carried far, the sotiitinn is in a gun-barrel, in nmtact with iron 
to lie removed from tiie tire, and snf- Inrnings heated to whiteness, the 
fered to .stand at rest ; tvben it will nir being exeiiidml. It has alsn lieen 
again separate into two iliiids. The got bv igniting potass with charcoal, 
lighter, being poured olT, is again to IVtas-iniii is lighter than water; 
lie evaiMirateu with a quirk heat ; its s|iecilir gravity lieing 0‘‘i65 At 
and on standing a day or two in a conimoii temperature it is soft and 
close vessel, it will deposit transpa- easily moulded hy the lingers; at IbO 
rent crystals of pure |sitnsh. If the it fuses, and in a heat a little below 
liquor W evaporated to a pcllielc, the redoes* it rises in va|iour. When 
potash will concrete without regular newly cut it i* splendent like silver, 
crystallization. In hoth cases a high but soon tarmslirs m the air, en 
coloured liquor is separ.ated, wiiicli i- winch accMunl it must be kept in a 
to lie poured olT : and the pi'tasli must phial in pure napbllia. When thrown 
be kept carefully seiliided frnni air. into the water it swim* on the surface 
A perfectly pure snluinm of pelash tmniing witli a beautiful red mixed 
will remain transparenl, on the adili- with violet. It romlniies with oxygen 
tion of liine-w.aler, show no ederves- in ilill'ereiit pioporlion-. It has the 
cenee with dilute sulidiurie. a-id, and •liongest atlraetion for oxygen, on 
no* give any preeipitate on li'iiwiiig wliirh aerount it has been sneress. 
air from the lungs thrungh it hv fully eiii|do\ed by sir H. Davy and 
means of a tube. To otitain very otlier i-limii-ls. In dei'iiiiiposing sub- 
pure imlass for the pnrpo-e of exi e- -lane-s whirli could not he acted on 
rimeiits, ignite pola«s in a crncitde, hy any other way. Ihitasstniii rnni- 
dissolve the residue in water, niter, hines wilh rhlorine, liydrogrii, snl- 
boil in quirkliinc, and after the quirk- phiir, phuspliurus, eharrual, and 
lime bas fallen to the liottum, decant iodine. 

the clear liquor, and ovaiiiirale the I'flTATDES. The piitntne I* the 
water. This will be water and po. bulb that contains the largest quantity 
tass, railed In llie fashionable inimen- of soluble matter In its eell* and ves- 
clatiire, hydrate of puta«s ; it is very sets ; and it is of most Impertaiiee in 
caustic, changes the purples nf vio- its apnliratioii as loud. Potatoes in 
let and cabbage to green, and vellow general afford from une-hftli to one- 
turmeric to a reddish brown. It ha* seventh lUeir weight of dry stareh. 
a sjeong attraction for water and will I'rnm 100 parts of the cninmon kid- 
readiiy melt if exposed to the air, he- ney pulaloe. Dr. Pearson obtained 
coming what was formerly called oil from 32 to parts of inaal, which 
of tartar. About KHl parts of pure cuiilaincd fru(ii 23 to 30 of starch and 
453 
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<iMirM«Ke: and 100 |iaTt« of the apple 

J iutatns in varion* experiiiientt, af- 
orded »ir from 18 to 20 part* of pure 
■tarvh. From live |iau nil* of the va* 
riety of the p<«tatoe called captain 
hart, Mr. Wkrlm»l4lre, juii. obtained 
12 ox. of etarrh, from tlic kaine <|uan- 
titr of the roiiali red potatoe I0| nz., 
from the moultoii white 11), from the 
Yorkdilre kidney Ittjoz., from hun¬ 
dred ere* 9oz., from purple red 8|, 
from ox noble bf. The other eolobfe 
(ubManceK In the potatoe are albu¬ 
men and murilaae. From the analy- 
aia of Kinhoff it appear* r<>8i( part* of 
potatoe* afford 

Of atareh - - llSfl 

— Fibinn* matter aiinloi'ou* to 

atareli ..... 540 
— Albumen - - - 10/ 

— Alueilaee in the state of a satu¬ 
rated Solution • - .112 

2112 

So that a fourth part of the weight of 
the potatoe at leart may t<e eoiisidereil 
as iiutritire nialler. 

IHITTIiUY. The art of ntakiiijr 
pottery, i* iiitiinalely roimrcled willi 
cbeiuUtry, not l•llly fioiii the ,rreat ii-e 
made ol earthen verai l'. hy ehi'mi-t*. 
but al«o bei'Riise nil the proee-se* ol 
Uu* ail. and the mean- oi perfeetiiii' 
it. are dependent t,n ehemistry. Tin* | 
proee-* ol maiitit.aetiiriiiK Moiieware, 
aeeordine to Pr.'Vnl.aon, is a* lol. 
low* Toliaefo-pipe clay Irom Itor- 
*et*hire i» heuteii mueh iu water, ily 
this pioee-s. the liner part- of the 
clay reniainrd tnspemled in the water, 
while the l■■lltr*er »an'l and other iiii- 
lunlie* tall to the hottoni. The Ihiek 
iipiid, eon*i*iiric of water and the 
tiller pail* ol tlie cta\, i* tarther pii- 
rilieit hy pa**imt it Ihroiizh hair aiol 
law II ►iever, ot difl'erent deiiveea id 
hneoe**. Alter this, the lli|ni>l is mix¬ 
ed (ill various proportions tor various 
ware-) wilh another li iimr, of a* 
nearly a* may he the saiiie density, 
and eon*i-tinB of lliiil* ealciiieii, 
Kniiind, and -iispeiided in water. The 
mixture i* then dried in a kiln : and 
lioiiiir aflerwaril heiileii to n (.roper 
temper, it liei'oine'i tit lor heiiiir lormed 
at the wheel into di-lie-, (dates, howl*. 
Sir. When this ware i- to he (iiit into 
the fumaee to he hiikiil, the several 
pieces of It are placed in the rase* 
made of elay, called seezars, which 
■tre piled ne'e upon lumther, in the 

a 


dome of fhe furnace. A Sre is tlion 
lighted i and when the ware is brought 
to a proper temper, whiidi !,a|i|<en* in 
about forty-eiKlil liours, it is glazed 
liy common salt. The sail is thrown 
iiilo the furnace, through holes in tite 
upper part of it, by the heat of which, 
it is instantly eomVrted into a thick 
vapour; whieh, cireuiatiiig through 
the furnace, er.tem the seggar thixiugh 
holes made in its side, (the top beiiig 
eoverdd to prevent the salt fiom fall¬ 
ing on the ware) ; and attnehing it¬ 
self to the surlaee of the ware, it 
form* that vilreoii* coat upon the sur- 
lare winch it called its glaze. The 
yellow or i{ueeD's.ware is made of the 
same materials ns the flint-ware ; but 
the |■l'o(M•rt;••ll in which the materials 
are inixeil i* not the same, nor is the 
ware glazed in the same way. The 
flint-ware is generallr made of four 
measures of lii(nid flint, and of ffl of 
lu|iiid elay. The yellow ware has a 
greater p’reportiou' of rlay In It. In 
some maniitartories they mix 2<i, and 
in others 21 measun s of clay, with 
four of flint. Tlie*e (•reportion*. if 
^•*t'matell l,y the w. ialit ol tin* mate- 
ral-, would (irnhalily give for the 
ilmt-ware ahont :( rwt. ot elay to 1 cwt, 
of flint, and for the yvllovv ware some¬ 
what more elay. The proportions, 
however, for lioth -viits 01 ware, de- 
(M’lids very miieh upon the nature of 
the elay. whieh 1* very variahlc eveii 
in the same [>it. tleiier a pievivms 
iri .1 inu-t he made of the ({ualily of 
the elay, hy hiirnins' a kiln ol the 
ware. If there he ti'o imirh flint mix¬ 
ed with the elay, the ware, when cx- 
(loscd to the air alter Iiuriiiiig, i» apt 
to rraek ; and if there h” t<M> little, the 
waic will not ri'eeive the proper glaze 
Irom the i ireiilulioii ot the -all va- 
(lour. This glaze, even when it is 
most perlei't. is in appeaianee less 
I'e.antiiiil than the glaze on the yeU 
h>w waie. The yellow glaze Is iiiadn 
hy mixing together, in w ater, tilt it 
heroines a* thiek as ereaiu, 112 Ih. of 
white lea !, 2t Ih. of gronnil llinl, amt 
(i 111. ol ground fliiit-gTii-s. Some iiia- 
niifaetorie- h-ave out the glass, and 
mix only 80 Ih. of white lead with 
20 Ih. of groimd flint; and others 
doiihiles- observe difl'erent rules, of 
vvhirh it is very' fliffirult to obtain au 
aeeouiit. The ware before it is glased 
is baked in the Are, Ily this means 
acvjuircs the property of Hruiigly iui* 
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biblng mo!«tar«. It i« th«r«for« din* 
p^d in thn linuid (rlnir. and KiiddriilT 
taken ont; tiie (rlaze is imbitM>d into 
its jnives, and the ware presently be- 
eoiuea dry. It is tlieii exposed a se- 
comi time to the tire, bv wliicli iiirans 
the ttlaze it has imbibed is melted, and 
a thin itl a say coat is fornied upon its 
sarfaee. The colour of this coat is 
mure or less yellow, aecordliift as a 
greater or less pisipoitinn of lead has 
been used. Tlie lead is printipally 
instrumental in produring the glaze, 
as well as in giving it tlie yellow co> 
lour i for lead, of nil the substanees 
hitherto known, lias the greatest power 
of nroiiioting the ritrihration of the 
Bubstnnees with which it is mixed. 
The flint serves to give a consistence 
to tlie lead during the time of its 
vitrification, and to liindrr it from 
becoming too fluid, and running 
down tlie sides of the ware, and 
tbereliy leaving them unglazed. The 
yellowish rolour wliich lead gives 
wlien vilritied witli flints, may he 
wholly rlianged by very small addi¬ 
tions of other ihineral snbstniiccs. 
Thus, to give one instance, the heaii- 
tiful hlark glaze, which is flxed on 
one sort ot tlie wareinaile at Noltiiig- 
liam, is eoinposed of I'l parts l>y 
weight of wliiie lend, €>l nve of pow- 
derei flints, and tliree of m.aiiga. 
ne«e. Tlie i|ueeu'ssware, at present, 
iiiuch winter than lornierly. Tlic 
cuarsc stone ware made at itrisfol, 
ronsists oi tol>acco-pipe idnt and sand, 
aii'l is glazed liy the "apoHr nf salt, 
like Staffoidsliire Ainl-wcre ; hut it is 
lar infri ior to it in bcautv. 

HJTKNTIAl, fAUTKHV. This 
name hao been given hy surgeons to a 
powerful eaiistic of pure pota«li. 

|h tTfciTi IN E. Wee OHartf iMpi*. 

I’OWItKH OF AEOAilO I'll. The 
white oxide of aiitimoiiv, precipitati-d 
from tlie muriate liy water. 

PR.A.SK. A leek green mineral 
i^lisistiiig of Hh'o silica, alumloa and 
magnesia 0*5, and oxide of iron I, 

PKEt'IFITANTS.. Kucli taslics as 
put into a solution will cause ircitpi- 
talioii, 

PHECIPITATE. When a l.ody 
disi(olve<i ill a fluid, is hither in whole, 
4ir ill part made to separate and fall 
dnjt'n ill tlie ronerete stale, this fall¬ 
ing down is railed preidpRation, and 
the matter tbnz separated it called a 
precipttate. | 
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PRECIPITATE, per *e. Red o** 
Ide of mereurv, by heat. 

PRKIIMT'K. Tiiei'e are kinds of 
this mineral, the foliated and the 
flbrniis. The ronstitiieiits nf theflrst 
kind, areordiiig to Klapndli, are, si- 
Uea dSdW, aliiinlna atP:!.!, lime Ifl'fO, 
oxide of Iron 5'fiB, water I'tO. The 
eunstitueiHs of the flbrons pi elinite lire 
nearly the same, and the dilferriicr it 
in the arrangement. 

PIlf.MAKY ROCKS, are so railed 
by the Wemerlans, because therein no 
organie remains have berii found 
hence it is supposed they were formed 
prior to the rreation of animals or ve- 
geialdes. Tliey are extremely hard, 
and their snbstaiires are pure eryz- 
lallized iiialter, in large vrrtieal mas¬ 
ses, more or less ineliiied to tlie hori¬ 
zon. and without fragmeiils of oilier 
rocks. Thev form the lowest part of 
the earlli's surface with wliicli we are 
ari|uaiiiled : and nut only constilulo 
the foundation on wliirh the otlier 
rocks rest, hut In iiianv siliiatinns 
pieree tlirmigli tlie incumbent rocks 
and strata, and form the liighest 
iiiotintain- in alpine dislricts. We 
niu-t not coiiclu'le. on seeing a range 
of inoiiiitaiiis Imuiidc.l by a plain, that 
tiicy ternitnntc at their apparent ba¬ 
sis.’ (In the contrary, they dip under 
(lie sni'lace at angles more or less m- 
rlitied. stretching lielow the lower 
erounils and lesser hills, and nfteii 
rise again In remote districts. We 
may, uilh apparent piohahility, infer 
that Il'cir lormatinn wa* prior to the 
exislenrc of animals or vegefaldes on 
our planet in its |>rescnt state, be 
eniise llic iiitermcdi.ate rorks coiitaln 
tlie organic remains of znophvtes, or 
those animals considered as bn iiiin|t 
Ifie first link in the cliaiii of animated 
lieings. 

PROSTATE CONCRKTfONS.— 
Ptiiispirde of lime foriiiiiig euleutl in 
the prostate glamt. 

Plll.'SSIAN ALKALI. See Prw»- 
sie 

PHI’HSIAN BLUE. A mo«t va¬ 
luable blue pigment nhtaiiied from a 
coiiihlnation of prussic acid and iron. 

PRUHSIC ACIf>. The combina¬ 
tion of this acid with iron was limg 
known and used as a pigment by the 
tianie of l*russian blue, lieforeits na¬ 
ture wae understood. Macijuer first 
found, that alkalis would deeoinpote 
PrutaUn bliUi by MparatinA the inm 
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from the prineiplo, witli which It was aAnity with the dcUterions prtnelpis 
comliined in it, and which he sup- (bat rises in the distillation of tbo 
posed to bo pliiotcistoii. In consc- leaves of the lauro-ocrasus, bitter 
(|UPncc, the prussiate of potash was kernels of fruits, and some other ve- 
ionr called pblogistifated alkali, iretable productions ; and M. Schrader 
Ber^miann, however, from a luore of Herlin has ascertained the fa^, 
scieuti&r consideration of Its proper- that these vegetable sulistances de 
ties, ranked it among the acids ; and contain a principle capable of form¬ 
as early as 1773, Hage announced, ing a blue precipitate with iron ; aud 
tliat this anima) arid, as he called it, that with lime they alTord a test of 
formed with tlie alkalis neutral salts, the presence of iron, enual to the 
that with potash fortning octaSdral |>riis%iate of that earth. I>r. Buchola 
erystals, and that with soda rhomboids of M'eimar, and Mr. HoloflT of May¬ 
or heiayonal luralim-. About tiie deburg, coiihrin tlii> fact. The prus- 
same time Scheele Institnted a series sic arid appears to come over in the 
of sagacious expcriineiits, not ouly to distilled oil. M. l>. Lii«sae and M. 
obtain the arid separate, which he Vauquelin have investigated the na- 
eiferted. but also to ascertain its con- ture and cnmbiiiatinns of prussic acid, 
stituent principles. These, according Vauqnniin's process of making it is as 
to him, are aioumninand carhoir;and follows:—Into a solution consisting 
Iterthidlet tbcrenfU'r added, that its of two iiinices of i-yaniiret of mercury 
triple base consists of hydrogen and and sixteen ounces of water pass as 
amte. nearly, if not precisely, in the much sulphuretted hydrogen gas as 
propuriioiis that form ammonia aud will serve to deeompose the salt,leav- 
earbun. lieitbollet rould find no ox- ing an excess of the ga«. Filter the 
ygen in any of his experiments for de- Iii|Ui>T to separate the sniphuret of 
composing this acid. Scheele’s me- increnry formed, and treat the filtered 
thod Is this : Mix fmir onnees of prus- liipior with an excess of the snbear- 
sian blue with two of red oxide of boiiale of lead. Shake the iMittle un- 
luereno’ prepared by nitric aci J, and ti! the excess of sulphuretted hydro- 
b«iil them in twelve ounces by weight gen Ire absorberl. Kilter once more, 
of water till the whole Irecnnies l o- and the remaining lii|nnr will he di- 
lourless ; filter the liipior, and add lo luted hydrocyanic acid, of a proper 
it one ounce of clean iron tilings, and strengili for medical pur|H»tes, l|r. 
Six or seven drachms of sulphuric acid. | (I raiiville rccoumwnds Seheele’s pru- 
l>raw off by disliliatioii alMiut a fourth cess and Vauquelin’s process as per- 
of the liquor, which will he prussic fertly ginnS for the purpose of medical 
arid; though, as it is liable to be con. practice. The prussic acid is not 
taininated with a |H>rtion of sulphuric, j found ready formed in the blood. Tlie 
lo reiuler it jaire, it may bo rertilied ; blood contains, indeed, the principles 
by re-distilling it from carbonate of' of the prussic acid, blit ther require 
liine. This prussic acid has a strong I the presence of an alkali lo Influence 
sinetl of peach Idossotus, or bitter al- that peculiar attraction and coinbln- 
inonds ; Its taste I-at first sweetish, allou of their luoleciilcs, which eon* 
then acrid, hot, and virulent, and ex- slitutes tliis acid. If the residue of 
cites roughing ; H has a strong ten- animal matter lie washed in water no 
denevto assume the form of gas; it prussic acid is found, unless alkaliec 
li.as Weil decomposed in a high tein- l-e present; but uii treating animal 
imrntiire, and liy the roiitiict of light, matter by heat, aniiiioiiia is formed. 
Into earhoiiic uchl, aminoiiia,and oar- wliicli pisiinotrs the subsef|urnt form* 
tiurctled liydrogrn. It does not rnin- at'on of prussic acid. Tlie Mlowing 
pletely iiriitralixe alkalis, and i* are the properties of the prussic acid, 
disidared even by tlie cavlumic arid ; U is capalde of assuming a gaseous 
it lias no action upon metals, but form, aud may be collrrted In that 
unites with tlicir oxides, and forms slate over mernipr by heating bi a 
salts for the most part insoluble ; It retort the ciwstallized ferro-prussiato 
likewise unites iiitn triple salts with of potash with diluted sulphuric acid, 
these oxides aud alkalis ; the oxygen- This is absorbed by alcohol, and 
atrd muriatic acid decomposes H. fortus a permanent coiubination witit 
The peculiar smell of the prussic it; but its solution in water undergoeu 
acid could scarcely fail to suggest itsf epontaneous decomposttion, bewmea 
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yellow in » few diontix nnd deiioilt* 
chnreoal. The gai has also a eon- 
Btant ienileiiey tn escape from Us wa¬ 
tery solution. The gas of prussic 
acid is highly inflaiuuiablef and by 
contact with chlorine gas, is instantly 
decoranoscd. A new roinpound is 
formed, svhich has been railed by day 
Isussae tile cliloro-cyanic acid. It 
appears to be one vnliinie of vapour 
of clmreoai, half a vtdiiioe of amte, 
aud' half a volunir of rhloriny con¬ 
densed into one voliinie. This gas 
received into the lungs of small ani¬ 
mals. It s|K'edtly fatal; and its watery 
solution when taken into the stomacii's 
Is equally fatal. In its pure state it 
bi‘eomes liquid at ordinary tempera¬ 
tures. If prussic arid gas be disen¬ 
gaged front priissiate of inerrury by 
niiiriatie acid, and l>e matle to pass 
tbrougli tnn butties runtaiiting dry 
muriate of lime and cbalk, it may lie 
cuodenseit in a third wldi-ti is sur¬ 
rounded by a freezing mixture. Id- 
<|iiid prussic acid thus obtained, is a 
limpid aud rolourless fluid. Its taste 
is at first cttul. but suou tieromes liut 
and acrid. It reddens litmus paper 
slightly. It is highly vululili- and 
boils at “9 deg. Fahreiihril, at fib deg. 
it supptirts a reiiiiiin of inercury at 
very nearly irt inrlies ; and it in¬ 
creases five-fold any gas with wliirli 
it is mixed. It congeals at the tein- 
yierature pro-lucrd l<y tlic mixture of 
siiinv anti salt, and liquefies at H deg. 
Falirriiiieit. A drop of it placed upon 
paper becomes sidid iiistai-tly, lie- 
cause I lie rulJ produced by (he ero- 
poratioii of one portion, ieduces the 
temperature of the reiiiainrier below 
Us freezing point. Tlir S)>. gr. of 
prussic acid v.vpour is to that of cutn- 
nion acid us O-tltsC to I ; but by cal- 
rulatioiis founded tm the composition 
and condensation of its elements, it 
may be slateil at 0-ft:Pi«. At a tem¬ 
perature lietweeu 8(i deg. and 9!) min. 
It forms with oxygen gas a mixture 
wliieh detonates with the electric 
spark. The eoinpoiient parts by vo¬ 
lume have alregdy been stated ; by 
weight tliey appear to be as follows : 

. Cachon, 44'n9 

Agnte, 6171 

Hydrogen .’t'90 

lUis reroaraabte when compared nitli 
other animal products for the gieat 
quantity of azote which it contains, 
aud the smati quantity of hydrogen. 
d.'iO 


This acid hai been Aeeompooed when 
kept in a close vessel in less than an 
hour, hot It has oeeasionaily been- 
kept >5 days without sltcratlon. Prus¬ 
sic acid owes its acidifying powers to 
hydrogen; and Its base consisting of 
rarlmn and axote, should be called 
prussine, but it has also been deno¬ 
minated by <Say Lussac, cyano-grn, 
as it generates bine colour ; and from 
the great merits of that chemist, his 
nomenclature lias prevailed, and the 
prussic aci.i has alto been called hy¬ 
drocyanic. Prussic acid does not ap- 
ear to have a strong aliintty for al- 
ulies; nor does It lake Uicin from 
carbonic acid ; for no eSbrvcscruea 
arise* on adding it to a solution of 
alkaline rarl>onates. It* comblnalimn 
willi alkalle* ami earths are decom¬ 
posed liy expo.,ur« to carlionic acid 
gas, even when Idgbly diluted in at- 
mo«plieric air. It readily combines 
with pure alkalies aud forms Crystal- 
lizable salts, wtiieli have an excess of 
alkali, and are solnlde in alniliul ; 
and incapalde of forming IVussiaii 
blue u'itli salts eontuining the |M‘rox- 
ide of iron. Prussine eninhiiies With 
liaiylet', potiisb, and soda, forming 
true prussides of these alkaline ox¬ 
ides, wliieh are analogous to what aro 
■ ailed oxyiniiriates of lime, potash, 
and siola. Soeisly i* under the high¬ 
est obligation to Dr. Uranville lor 
'ointiiig out the hcnelits to lie derived 
>y the jiidieioii* use of prussic acM 
in relieving some of tlic severest dis¬ 
eases which sdlict human nature. Kor 
this pur|M>se it must be diluted with 
water, it had lieen oliserved that 
wlien this acid was adniiiiistered to 
dug* they lost all trace of sensibility 
aud muscular eoiitraetion, whilst 
tliey coiitiniit'd to breathe, and the 
art ion of tlic hluod went on appa¬ 
rently unaltered for hours after, it 
was fieiiee inferred, that with proper 
caution it might prove hii^ly advan¬ 
tageous ill eases of exresiive sensibi¬ 
lity and irritation. Tli's has happily 
been proved by experience. In cases 
of spasmodic coughs, asthmas, and 
hooping roughs, the prussic acid has 
ha4 gomi eiieets. In eases of high 
pulmonary and other iiiflamniattims, 
the violence of the disea*e has been 
quickly snlHliied without having re 
course to t Irrdiiig. Tills is an iu- 
rali'ulahle uilvantage in rases where, 
on account of the age. debility, and 
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depletion of tbe patient, the Uocet prussic acM. The aqueous mixture 
cannot urith safety he used. l>r. of chioro-prusslc and carboolc acids 
Oraovitle considers prussic acid as is colourless, of a very strongs smell, 
the hast palliative iu cases of con- reddens litmus, is not infiammable, 
drined tubercular consumption. That and dues not detonate when mbced 
it ctiseks the proi^rert^ of pulmonary witli twice its bulk of oxyg:en and hy- 
emisttfimtion whan in its incipient drusen. With potassium *tlie chloro- 
staU», That iu cases of asthma, chru- cyanic arid exhibits the same pikeno* 
n»c catarrhs, and coiiiphs of lonir mena as cyanogen. The iniiamiiiation 
staiuUiig, it has proved mure l»eike> is quite as slow, and there is an equal 
heiai than any other medicine. That diiniinitlou of the volume of gas. 
ill dry spasuuMlii: coughs, and mure l'*crro*urussic arid may be made from 
especially in hooping cough, it has the salroalled prussiate of potash, by 
been used ivith 4*i»iistaiit and cuui- |>«>urlng into its suhiUuit, so long as 
plete success. That it may l»e em* any precipitate falls, the hydro'^ulphu* 
ployed an a powerlui sedative where ret of barytes ; then throwing the 
iither narcotics eaniuit reliex-e hirrh whole on a niter, and w'ashin^ tiie pre- 
spasimsitc action, excess, iiritabUity,! cipitaie witli cold water. It is then to 
and acute pain. A series of experi* ’ l»e drl'^hai d 100 p.arts being dissolved 
luniits were lately undeitakeii by a ) iu cold water, •'hi of concentrated sub 
company uf as-oetaled phvMciaus. jdmric acid are to |,c added, and the 
sutgoous, and uaturaiisU at P'loivncc, j loivture is to he agitated and set 
lor the putpo>e of atcertaaung the j aside to repose. The 9n|»eriiatant 
he.'^t state the hydvot >aiuc or pruH ? liq'ior Is fciTo-urusMC acid. It is 
sic acid foi ui«.*<liciual pur|»«tscs. Their I w.tliuut siuell. or a yellow* lemon e^i* 
j<dnt opiuioiiH is thus exp'.cssed ;—| lour ; and readily dceoiiiposed by 
** tV'e may then conclude (loui 4>urtc>« lichl and heat, llythe decomposition 
Searches that tlie osseotial ‘dl of the hv>:ror>auic arid U fornuM and white 
primus lauro-cerausus is to l»e prefci- ferro.|>ru**»>iHlc of iron,\vh’rh sifun i>e« 
rtsiju medical practice to nil other pre. ctoncM blue. It will readily displar.e 
purations whii h contain the hvdror\. acetic aeul ft4>m the acetate*^, and 
ante arid: h»r, uiitiUc the dtH;iJ:«*d f iiii feno-prii.«si:iles. There are 
water of rim plant and pure pi usmc chetni«»ts who sup|H»«e that this 

arid, it contains the t>aine proportion acid is merely a hvdroi'yaiiatc 4ir prus> 
of the acid, and 4'» of the »«:itne puwiw. sinte of iron, which from the luiita* 
x\i«etbei' rcrcutiy prepuied, or «d<l, idiitv of its eouAtitucnt parts, is 
w tien made iu one plaee «>ranothci, eu«-iiy decimipos.vlde iy litfM and 
niter rxp«Mkure to the air, to light, to iii'al. This niMil was cath^U hv 
to heat. We think, also, that the 4>il .Mi, Porrett feniirctted chy.arie acid, 
of eiuves 4»r atmojids is th<Mno!»l pt4>- 'Die fcrru*pni«siaie of p4»ta«s is a 
per vehicle iu Die pri>p4M'tit>ii of an hcauDfal «alt matiiifacturod on a 
ounce hi tiio 4Jr«>p*4 of the essence, ttr large srale in several parts of tireut 
in a smaller dii«o w hen I'liiploycd l>y Itrituiii, ns the step tow'ards the 
friction f xlernully.** The i jiiormpriH- niaimfurtiire 4»f priiS'^ian-hliie, I'hielly 
sic, or ns it is <‘.alled hy Gay l..u«>sac, Iroin liorii'' and honfs 4>f animals, 
the cUloi ti-cyaiiic arid, is a 4'oioii'uu- 'Do’y are put into irmi ve-^scls along 
tion of the pruwiie acid with cldorine, with good pearl-a'^h,calcined to a smt 
which Iheu acquires new rt*'>P<'Dies. of paste, being const,nut1y stirred 
Its od<inr U increased, and it no hmger during the pr4icess ; the paste is 
aOViixts Prussian blue with solutions of thrown, when h4»t. into w'ater, and by 
iron, but a gret'u preeipdale, whieh evaj ot allng the water whieh »s drawn 
becomes blue by the addition of sub 41 ft'. alter It has liecomc cool and clear, 
pliiirous acud. It was foriiieily sup* th4* »alt« arc oldatncil. Ily redisj^ulving 
p4iscd, that the prussic acid had nc- and again evapoi ating. liner m'stsla 
qiiired, when thus aUered, a ipiantity .ire oblaiin'd, whieh are transparent, 
of oxygcQ. and it was aceur.lingly and of a lieautiful lemon or topaa 
called oxy>prussic acid, but Gay I#u *- r4d4>m‘. of speeitic gra\ ilv l*'vtU : it is 
sac asceriauicil that it consisted 4>f decomposed bv all the salts id the per* 
equ^ volumes of rtkloriiie and cvnuo- mancmt metals. It mav be obtained 
geii, and accordingly It has bciui pro- by at!(tng on pru*>s{an blue with para 
perJy called ciiluro-cyauic« ur cWoru- putabh. “Fcnu-prussiate^»f so la may 
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altA obtafned from priU'^ian blur, 
by ptiro RCMia, and tin* fialts aro <>t a 
^ollikW'trantpamit ndour with a bit¬ 
ter ta«te. Tlie ferro-pniUMatP of Hme 
}'<* ffinued from pm^slaiublue and lime 
water, and ev.*ip«>rAttii;r the atdiitbui. 
Ferm pmee^ate of barytes niav be 
formed in the jiame way. The terro- 
pru^^iate of «trontian and muffoe^la 
muv al*o be made. In of'ler to form 
pTHnsimt'^hlu^, the tir»t ^tep U the mak* 
In^ of ferrt»-|'ni»«iate of potman: one 
part of thi^ «att {«< to be iiiiaed with 
o le iiurt of isu'.phute of iron, at«d four 
part-*, or noTcs of alum ; the whole of 
the<e ‘jaltn beinir previously iii<>^olved 
fu water, pruss^ian him*, wliteh ecnsigia 
of deiiN»-ferro pruss'nte of ir»*ii, is pre» 
eipilatei! u’lth a irreater or b*ss portbui 
of alumina, and K afterwur U to be 
dried on ehalk -rones in a ^tove. |•^us. 
«ia?i Idiie IS eini-ideraMy denser than 
water, without ti-te or -ineli, and is of 
a very deep blue coloni'. 11 is not 
n ded upon by eiiUer %vati*i- or aleohol: 
H may be ileeoinjtO'-ed in iMdlinif noIin 
lio.ig of pot.ash, »od:i, lim**. barytes 
and gtro»t*tes, wlien there will be 
formed ferro-pruss'.ntes of iliese ba-e-. 
and a resiiue cif a yellowish brown 
mii> |err»» pms-iate of iron. A<|neMiis 
chlorine ei.anireii the hlne to a rreeti 
in a few iiiiiiutes. if the blue be re¬ 
cently pr'‘ri*dtated. Ity means t*f a-ine- 
ous Mihdiiiretted hv-lroifeo, the blue 
fcrro-i.rii-siu»e i» i*Mluei-d to the white 
pr.»t«*.ferro prnsstatc. The siilphuro- 
i?rnss;c acid is a eombination of siil- 
jdjtir and evanojfcn. 

l»r|,Mt>NAHY ( OXCRPrnOVS. 

rii 'se consiftt of earbooate of lime i 
iifiiled by a metnbranfHtuM or animal 
fonniii; in the cav’ties o! the 
In 

PI H • K STt > V K. The I iirhl- 

co»on *ed or wldl.s'i |<orons l.ava< t»c- 
c Noe fttiriMis, and pa«s into a liirhi 
Rj»«vi:ry ‘•to.ne called puinice. The 
island of Lipirt contains a iiiot'ntaiu 
coli.'cly formed of white pntmee. 
When Hcen at a di-tane<», it excite* 
the idea that it is covered with «tiow 
fmm the animnlt to the foot. .Almo-t 
all the puuiice.stoiie ernploved in 
rominere'* is bron^Tht from thi* im- 
ra-uiie mine. The inotmlaiti i« not 
#*ne ctonpact mas*, but i* comfosed 
j^of ba'ls* or iflobes of puml**e nirweira- 
ted together, but without adhe*M»n 
Fro«n h^nco Spatanzani infers tiiat 
the pumice wa* throu-n out of a 


volcano in a ztate of fusion* and took 
a iirlohove form In the air. Some of 
these balls of pumice do not exceed 
the Hixe of a nut, others are a fo<»t or 
more in diameter. Many of these 
pumices are ho compact tliat no pores 
or lilainents arc visible to the eye; 
wben viewed with a lens, they appear 
like an accumulation of smai) llakcs 
of ire. Tinnifth apparentlv compact, 
they swim mi water. Other pumieeH 
contain pores and caviHrs, and arc 
emnimscn of shiinnif white filaments, 
iiv a lone continued heat pumice- 
stone imdTs into a vitremis semUtr&ns- 
parent in whicii a niinile^r of 

siiiuil crystals of white felspar are 
seen. III all probabilitr. piindec is 
formed from felspar by volcanie fires. 
—Itn'iiense ipiaiitities of piiniiee are 
sometimes thrown up by -ubmar ne 
volcanoes. It has hemi seen tlo Uiiuf 
upon tite sea over a space of three 
hundrei miles at a trreal dislanec 
from any ktiown vob'.ano ; and Irom 
hence it in:iv be inferred that sub 
inariiie %'oleanoes sr»mctiines tweak 
oi,» at Mich va-t depths nnder the 
ocenn, that none of tlfir products 
reach tlic -uriHce, except such as are 
liirhter than water. 

IM'IUM'Ilh! \fn». is obtained bv 
diifestiiijt the c\ci*ciiients of the Ibni 
4’«Mistrictor, which emisist of pure 
Mliir aci I, or urinary cjilenli. w.lh 
tiilnc aebi, when an eflervcvcrnce 
take* place, and the Itfhic aril is 
dissolved, forming a Iv'antHul purple 
tit|<itd. Tlic excess of nitMc acid is 
to be neutralised with ammot ia. an.i 
the whole c.eiecotratcd by slow eva- 
porathm, when the colour of the 
solfitioM becomes id‘ « dec|»er purple, 
and dark I'laoular ery-taU l*csf,i 
to separal". Tfiese are a co-nponn 1 
j of the acid and uimmmln : tti<4| the 
I ammnoiu heinr dbp nce I hvdiec*lin!f 
la ^olnt'on of cau-iie pot i-s t;!! the 
I re«l colour disappear, and th** solntiou 
' heinfi* irradiialiv drop|*ed into dilute 
sulphuric acl.l, the pnrpu’ic ad t is 
oldiiined in a state of puritv.—This 
acid i*rtnritde ts a’so tddaliie I troni 
Ihe Ilthic acid bv chlorine and iodis.r. 
It combiiicft with the alkalis, eniths, 
and metallic oxid***. Ii expels car- 
Imtiic acid from the alkaVn* c-arhon- 
al-s, by the assistance of heat, and 
docs not combine with any other 
acid; which ctrcutnslaticcs are consi¬ 
dered suflVcIeiH to eiilitle. it to b« 
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e<inf(iil«rftd an a dl-ttnrt a<M,—Purpu-1 freed from ft *1111 peater portion ftf 
rate of aiYxofinia \n of a ^'amrt lefljthp tar wIlli whirii U it combined# 
colour; and tiic tatne U the ca^c v.itii and it tliut rendered »UU more traot* 
purpiirnte of pota»i«, eodn^ >>lroiitiun, parent. Hut Uiuufth the procett of 
and lime. Tbc piirpurir acid amt its di«>tillatif/ti le repeated without end* 
r<imp4Mimls arc probably tlie i»a'«e!4 td it will never la* freed Iroiu the volatile 
iiiaiiy Aiiinml and ve^eeta'le eoluiir-. (cl with w'hicb it It coniblned, and 
The pink sediment in the urine ot wbieh is the eau*ke ot the empyreiima 
persons sulferin^ Irom levers, ariM*« eoi atantly atteridinic it. In tiHUt, ft 
irorn the purpurate of amiiionia and eontaine the ftaine propertici f(»r the 
»uda. prosen'atloti <tf anitnal niatter* from 

l*l'TRIirArTION. The deeom- putrefq^ion as smokinfr them Iw wood 
fKiflitioit of atiifiial ami voffetat le does wiiich is practised at present by 
limiter. arenmpHtiied with a betid the most barbarous nations, and 
smell. The solid and fluid part*t are wdiieh has been handed down fniin 
clmn^fcd into ^a«>eous matter and the remotest apes of antiquity. The 
vapours* and caiilty purtieloM remain, tiest mode of preparltie Hyrult|nieou* 
If animal or vepetahle sulManres he Aeid is ns follows:<-^{4are a large 
cnnpeaiiMi l»y hard Irost, or inmle very east-iron cylinder* or retort (similar 
dry and hard, so that no iriotMiti ol l<i those tied for the pnolurtioii of 
Iheir particle^ can take place, putre- earburetted fiydroaen gas; in a fur- 
laction in fitopped. Se-'f’«/orie. nare, sti tliat it may receive a« much 

I'YIIKN KI’I'K, a minerHl lioiiid in lit at all ntund as p<»sHihlc. One end 
fin* pMcnces, consisting t»f silica l.'l, of this cylinder must be soeonstrtiete<l 
ftiuininu Id, lime 20* oxide of iron as to open and <^hut, to admit wo<«d 
Id, wafer 4. an*’ exclude the air. Oak, In pieces 

l*YHri*P2S, a native eompoufi'l of j uhout a lo**t iii lenfflh, is to be put 
metal, with sulphur. | into the e^Ittiler. whicli into he filled 

f*VIIOLH* NKors I’yro. j lull as po*>tMf‘, without heiiig 

lipneoiis ae*d, i»r whril i> eeiicralU I wed red, and the door ntii*'! be shut 
termed X ineear of Wood, IS that a hieh ■ cl'»*e to exrlnde air; fixun the cyliii* 
proiiii*.e*» to t«p of nio^J ti-e .t>« an j dcr let a worm run through cold 
animal antJscptM-. Tiom its low } w:dcr tg condense the acid*, by this 
priie it js loiapled lor tieneral u* e ; j it is conveyrd tii a large cask placed, 
iitorc pariiculnt 1\. as it not mdv pre-! on one end, adierc there is a pipe l»> 
s.'rvcs the ii'oil iroin pidietaetion, hot jrairy it lt<»m that to two or three 
aNo rive*« to If that siuo) \ an* ncid j more ; tloj-i it •« cmpUtely secured 
!e»!'* pei uliiir to w il-drmd hjui ** and | trotn tUing idi in the lajioious state. 
r*-d hi'i lings. Indeed, the <»} l\ dill* r-j The hre is io»w to be raised to a 
ence lo this arid, un I dr>ing by « pre;:t httif, Mitficientlv powerful to 

tint or wo<*d.smoke, seenis to be convoi the wood r»MV.pletely Into 
locrel) the ti’odn of oTcration: 'of bi charcoal. When the acid cease* to 
botti « this acid is the eni- come over* the tire is t«» be takcii out* 

ploye^l. in one casp. »!.e a* imal siii - unci the mass ot \vi*od lelt l«i cool in 
•taijce js HetPtl «itt tltmiu’ the ijis|ijjn- the conflned state, wheo it becomes 
tioii of U.e acid ; an I in the oilier, perfect ehtircca'..--In the first cask 
the nlre;idy-fernied ac d is applied to tar is chiefly contained w:lli the acid, 
the s|ib}itatir e by imme<sion. — This t1 precipitates to the bnltoin, and is 
acid* the prodmi of the disMllutson ol drawn otf by a rm'k ; it i.s alterw'ards 
wood, is i^ww'cil Known in Itritalii l.uiletl in an Iron ! oiler to evnjmrate 
ns an artirle of commerce, and in its the acid, hetore it b tit for ttae. If 
native state is a Iniuiil «♦! the colour the arid is no; strong enough, it is 
nf M'liite wine, possessing a strong put into luige square Tats about six 
acid and sUghtb astringent tHste, iiiclte*deep, fovtlio purpose et making 
eoinbined a itb au empvri iiiimt ii'smell. : a lai ge sui taoc, to e\upentto a part 
When aiitMved to rein'tin in a state of the ual- r eonin inel In the add 
ot rest tor eight or ten davs, tar of a more spocdilv by u -low bea\ Tbe*e 
Muck eoloiii Mibsidcs, and tlie ndd is art' bedded on s.'iiid upon the top 

then eompaiMtively tniiisparnit. To of a brick stove, whete a gentle 
purify it lurtber, ’ it undergoes the beat Is applied ; thus it may be pro- 
proees* !»f <iistillntion« by which It 1* cured In a pretty rtmng *tate,—Mr. 
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Stot«e» ftpothee&rjr it Halle, fta« di^* 
covered a method of piirifyinir viiifo 
gar from >vood, by treating It with 
aulpliuric acid, manganese, and roni> 
mon salt, and afterwards dUtiUlnr? tt 
over. For this metlu>d he has 
tained a prise from the Roval Society 
of iiotiiiigen. This gentleman has 
likewise verihed t!ic nietho<t proposed ; 
by professor Meineke, in IHM, of i 
preserving meat by means of vinegar ; 
from wood, and by continued tre:«t‘ 
ment with tlie same acid, has eon- 
verted bodies tfitci iniiinniles.^At a 
recent amiiversary of the Whitehaven 
Philosophies! Society, two speciinenH 
of meat cured w*ith the pyroligneoii« 
acid were exhildted !»y one tif the ! 
member^, which had been prepared ' 
on the /th uf September, IS|«». One; 
had been hung up at home, and the 
other sent out to the \Ve«t Ind’en, to \ 
try the egeet of eliinate upon it. and 
brought hack on the reiurn i«f the 
ship to that p<»rt. Thevnerc tanied 
I*y ail present, and deelaieo to 1*0 1 
|M‘rfeetly •weet, fi^**h, and lit for 
after a lapse of lift<‘en mouths, lii^ i 
sites it*i antiseplie ii<e, tl;is acid i« 1 
employed instead ot arctate o| lead j 
by the calico prifiters, to make Uudr j 
acetate ol aliiiniriu, or itoii ii<|ijrir. 
Though not very pure, it ans\\ers 
stidiritMitiy well for ldaek«, browns, 
drabs, &i*.: but lor Mdlows and n-ds, 
it is not *0 good, owjut' t«t Ifte od and 
tartar, Mhb-h is in co:nbi:iation with 
it. 

PVUOMTIIK* A^IIV Distil uric 
n«‘id cioifreljons tti a ,'etor*, and si|. 
very white plates siitdime. whirh are 
the pyrolitheate <ir aminonia. Dis* 
solve theso, and pour the solution 
into a •‘oiiitum ol the siih.acet.ate ol j 
lead, atid a pyroliMiate of lea l falls j 
to tlie bottom ; ua h this, and dermn-! 
pose it bv *’Ul»dtiirclted hydrogeii gas.j 
and the fiipernstant li(|uor w.ll be a 
Sfdnttoii of pyrfditliic acid, whicli 
yields small arlenlai cn-lals liy eva¬ 
poration. Nitric arid d»ss<»he« it 
without changing its properties, 
which is a disttitctfon between it and 
lithic acid, which, wiicti »u treated.' 
berrnnes of a purple eniniir. 

l»yiU)MAMC Aril>, is obtained 
from the malic or soHne acid, by dis- 
itling ill a i'etoi*t. An acid sublinm- 
ed In the form of white needles, 
appear* in the neck of the ret*»rt. 
and an acid lM]uid di*tlU into the 
4ii<l 


receiver; wUleh liquid, by evapora¬ 
tion, afford* crystals, couatitutlng a 
f^ciiiiar acid, called the pyromalto 
acid. It has the usual acid proper- 
lies. 

PyltOMKTKri. Tlie merctirial 
thermometer is an excellent instru¬ 
ment for measuring heat within cer¬ 
tain limit- : but for high teinperaturea 
it is iittcriy useless — the iiirrrury 
being changed tuto vapour, and the 
whole material of which the instru¬ 
ment i« made being destroyed. To 
aecompltsh the incasureinent of the 
great heat of fnrtiaces. Mr. Wedg- 
wcM)d invented his pvnnneler, upon 
the principle that clay reguiaily and 
piogrc-*si\i»}y eniitract<sl its dimeti 
sii»n- as it was evon^cd to greater 
de cree-, of iie:it. He binned cvlin- 
dti«-:il pieer*( of while porcelaiu 
clay in a inoni!, which, wticn baked 
in a dull led ix^at, itisi tilted the 
opening of two brass bar-, so pJ iced 
jiH to b»nn a tapering -pace l»etweeii 
them. Till - ‘•la-e i* giadnated. and 
the farther the cloy can cidei the 
greait-r the heal indiialcd. The 
♦ iiio ei ;.in;r I ulfs aro n\‘» of fill 
ill* !i. ;ft the r enencm-eiiicnt of the 
scale, and od at its nel —'lo es 
la! Jisfj a cnncNixu tndween lh#» indi- 
j catsoiiK of his thermometer, and those 
I of the tuet'i’nital tin rmoineler, he 
I ctnpl(i\cd a henli'd i.hI of j-dver. of 
'which Ilf inea<^iircd the erpinsioti. 
Tin* rlaN-i‘ic<’»* ami silver rol were 
heated in a iiuilUc. When the noilRe up 
l>eaivd ol a low red heat. Midi as w.as 
judged to ertnic inliv within the pi-o- 
vince of hts Ihrruioincler, it mms draw n 
forwni'tl tow .lid the door of Ihi* oven ; 
and i!s own dour heiiig titen niiiibly 
(ipened by .an tissibtrint. .Mr. Wedg¬ 
wood pushed the silver piece .as far 
I as it woiiid go. Hut as the division 
; which it went to conld not be distin 
gtiislied ill that igniterl st^Ae. the 
muAle w'as lifted nut hv iiieHKs of an 
iron rod passerl tiimugh tw*n lings 
made for that purpose, witli care lo 
keep it steady, and aA*nd any shake 
tiiat might eiidangci the <ii«fdactng of 
tlie stiver pie«e. When the iiuifliQ 
was grown siifficientlv cold to bo 
examined, he noted the degree ol 
expansion which the silver piere stood 
at. and the degree ol heat shown by 
tlie tlieriiiomelcr pieces measured iu 
llietr own gauge ; then returned the 
whole into the oven an bclorc, and 
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tbi! opArt^tfan witli a 
h<*at, tf* obtaiii atintiif»r of o«r- 

rwipoii(jAm*»» on th? two TIm* 

Itmt wn*i at iSI** of h\n tbArtTvinift^^r. 
which roitirhlrd with 65*^ of In- 

term«diato oha : and a* caoh cjn^heHA 
Un had hAcn l^efore fonnd to <*<iiitaiii 
SO^ of FahrAnhelt'fi» the l»h will con. 
tain I32fl: to whhJi add 611, tho 
rioirrr© of hla »*•»!« to which the 0)> 
of the intermediate tlieniiiMiieter was* 
adiimted, and the itnin 1370 will l>e 
the deirree of Fahrenheit'^! rorrejt- 
pondinp to hi?! The f‘erond point 
of eofncidenre waa at O}** of hi^, a?»d 
91g^ of the intermediate; whi4di 92 
heiii^t, arrordin^ t!» the nh»»ve |>ro]>or- 
tion, ef|iiivulent to IKiOof Fahrenhcil, 
add Ml a^ before to nntnhrr, mid 
hi« lA found to fall upon ih" 
IWlOth depree of rahrenhcif. It 
appear* heiire that an interval of 
four depree* upon Mr. Wedpvvood'** 
thermometer io eijulviilent to an in- 
ter^'al of 62<l*^ upon that of Fahren¬ 
heit ; and. ron**e*|iieutly, mte of the 
tormer t!» I’bi-* of the latter; and 
that the (W| of Mr. Wedpwood e<»r- 
re«p<»h<U to of Fahrenheit.— 

FrtMo th'^'fe data it it eai<y to reduce 
‘either »eal** l«i the «»ther IhrtMiffh 
their whole ratipe ; atil rr<Mn ^ueh 
reduetiiiri it %%dil appear^ that an in¬ 
terval <•! near rtunaitt* helween 

them, whi«*h the Inleriiiedmle ther¬ 
mometer !»erve* an a measure for; 
that .Mr. WeJtro‘<o»d\ Inritide* an 
extent of ahimt IhJihHi i*f Fahreiineil« 
depree**, or aloMit time«* a<* mu^^h 
aa that between the lie«‘Taup and 
Ixtilmp pointii of mereurv, bv which 
merrniial <tiie« ate iiaMirally limited: 
that if the scale **f .Mr. WeibxwoiKl'H 
tUeromiiieter be pnetiic'-d «b»wnward, 
in the name manner as p*ithrenhelt'!!i 
has lM*en supposed to be pnnluced 
upward, for an ideal standard, the 
freey.inp point of water wi»uM fall 
nenriv on S'* liehiw <<»> of Mr. U^edp- 
woml’s, and the frcexinp point of 
nierenry a little helow j ami 
that, thorefi re. of the extent of now 
measurable heat, there are ahout 
6*l0ths of a depree <»f his scale from 
the freezinp ot mercury to the freezinp 
of water; 8** from the frcexinp of 
water to full ipnlUon: and 160'=’ 
aboTo thfR to tlte hiphest depree he 
has hitherto attaineil. Mr. Wetlp- 
wood eonrindes his aeeotint with the 
followinp table of the elfccts of heat 
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on different auhafinee^, aeeardin; to 
Kahrenheit'a tliertnonriter, and bii 
own 

Fahr. Wedp, 

Bxtremily of thel 
scale of hl#V322r;« 210® 
theroKmieter \ 

(treatest heat of^ 


bis small air 
fnrnaee 

^2lb77 

K>0 

Cast-iron melts 
(ireatett heat' 

17:'77 

) 

130 

of a * common ] 
smith's forge 

^17327 

12.'> 

Welding heat nil 
iron, greatest 1 

[ 13127 

0.ii 

Welding heat ofj 
iron, least 5 

s12777 

90 

Fine cold melts . 

.’i237 

.32 

Fine silver melts 

4717 

28 

Swedish copper) 
meifs J 

^ 4.‘«'»7 

27 

Hr.i's melts 

Heat by which' 

3S(I7 

21 

fits eoatnel eo. ( 
lours are burnt ( 

1- I8i7 

i 

6 

•III 

1 



Red heat, fully ^ 


visihlc ill day* 
lipht 


s 


107 ; 


Red brat, fully 
visible in the' 

1 

SM7 — 

1 

diirk 

Mercury boils - 

s 

000 

3,%V 

Water boils 


212 


Vital lieat 


97 

7i'4sii 

W.vter freezes - 


32 

f<iwl 

Proof spirit freezes 

0 


Tlie point afl 
whirb mcrriiry I 
congeals, cori. 
sequ-nllytlie li¬ 


40 

«f'o% 

mit nfuicrcurial 1 
tberinoineters, ! 

almut J 




In a orate nf iibat drawn up in 
tliin manner, the comparative extents 
nf tlie dilTeieiit dcpartmeiito uf IhU 
irrand ami nniveroal afrent are ren¬ 
dered rnnopiciinu. at a oinKte glance 
nf ilie eye. >Ve oco at once, for 
inotance, hnw omall a portion of it 
io rnnerrned in animal and vegetable 
life, and in tlie onlinary operations of 
nature. From frccxiiig to vital beat 
i* barely a five-iiundrcdth part of 
tbe .calc: a quantity so ineonside-. 
fable, relatively to the whole, that In 
the higher stages uf ignitioih ten 
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tines * u mueh miglit In edded or bat by defcreei it beeotnes Uiirkor, 
taken away, without the least diffe- tweiU up, and at last run* Into small 
renee being dwceriiihle in any of the dry lump*. These are triturated to 
appcaraoees fWnn which the intcntily powder, and onre more roasted over 
of lire has hitherto lieen judged of. the Are. till there is not the least 
lienee, at the same time, we maybe moisture remaiiiing in them, and the 
convinced of the utility and import* operator is welt assured lliat it ean 
anee of a physical sSaasure for these Ihfuefy no more: the mam now look* 
higher degree* of heat, and the utter l<kc a blackish powder of cliareoal. 
Insnffieiency of the romiuoa means Kor the cake of avoiding the previous 
of discriraiiiating and estimating their aboTe-mentloned ofermnn, from four 
force. Mr. Wedgwood adds, that to Ave parte of burned alum may he 
he has often found differenedv aito- mixed directly with two of eharroal 
nlsUii^ when constderad as a part powder. Tills powder it poured into 
of this scale, In the Iwato of hie own a phial nr matrass, with a neek almut 
kilns and event, without being per* six inrhes long. The phial, wbieh. 
eeivnWe by the whrkmcn at the time, bim evcr. must lie Ailed thn'e*quarters 
or till the ware was taken out of the full oniy, is then |mt into a enietble, 
kiin. the liottuin of whic h is covered witli 

PYKOTARTARIC AClIl. To sand, and so mueh sand is put round 
obtain this arid introdnee tartar, or the former that ttie upper part of 
rather tartaric acid, into a coaled its body also is covered witli it to 

f rlass retort, which 1* Atted to a tubn-' the beight of an inch : npon this the 
aled receiver. Let heat be applied, emeible, with the phial, is put into 
and gradually Increased to redness, the Rimaoe, and turroonded with 
and pyrotartarie aidd of a brown i-ed>hot coals. The ftre, beiog umv 
colour, from impurity, will be found gradually increased till the phial 
In the liquid products. This it to be becomes red-hot, is kept up for the 
Altered through paper, to separate space of about a quarter 01 an hour, 
the oily part it is to be evaporated, or till a black smoke ceases to l««ue 
Sissoived, and Altered several times from the mouth «f the phial, and 
till all the oil be separated; it it then instead of this a sulpbureou* vapour 
U> be treated at a moderate heat n-ltb exhales, whieh eoinmonly take* Are. 
dilute sulphurir acM. At Arst acetic- The Are is kept up lilt liie Mur eui- 
acid passes into lice receiver; but pliureous Aaine i* no tenurer to ha 
toward* the end there is condensed in seen ; upon this the ralcinHlIon maet 
the retort a white foliated siiblimste. be put an end to, and the pliial riosed 
wliieh is purr jiyrotartarte acid. It for a short time with a stopper of 
has the u*iial acid'properties. 'Way or loam. Rut a* soon as the 

FVROI’IIUHl’S. ily tliis name is vessel Is liec-oine so cool a* to be ra- 
Seuoted an artiArial product, ubirh pable of bring held in the band, the 
take* Are or becomes ignited on phial is taken out of the sand, anci 
exposure to the air. Hence, in the the powder contiiinrd in it Iracsferred 
Cennaji languagr, it lias obtained at fast a* (m.siMe In in the phial, 
Ibe name i f liilt-zunder, or snlr tin- I into a dry and stout glass madr warm, 
<der. It is prepared frm alum by which must lie secured with a glass 
calcination, witli the addition of stopper.—We have made a very good 
snwfOtis ittAammal'le Kub-ctnuers. pyri>|'homs by simply mixing three 
]1oiiilierg was the Arat that olitained parts of alam with one of wheat- 
B. whuk be did ariHdentaily in the dour, calcining tliem in a isiinmon 
ycMU IChO. IroHi a mixture of human phial till the blue Aanie disap|>eared: 
•xcreinent and alum, upon wbieh he amt have kept H in tlio same phial. 
vemv apanttng by Arc.. 'Phe prepara- welt stooped with a good cork when 
Rod is managed ia the (idlowiag cold.—If this powder be exposed ta 
xoanuer^—three parts of alum are the atmosphere, the sulpliuretattracts 
BsiDod with ireiD tyi'o to three parts of moisture from the air, and gemwatM 
honey. Aour, er sugar; and Ibis mix- sofieieot heal to kindie the carbo* 
tare Is dried over the Are iq a glased naeeous matter mingled with it 
howl, or an Rwn pan. diiin>Dtly stir- PVROPK. a garnet, which rrya- 
riiqi tt dB the while wHti an iron tallieea tii the lurm of D dodeeahe* 
»y««la. At Ant this mixtwrq uciu, drvn, 
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py»—atri 

PYROPIIYSALITB. Sc* Phy- SI'lt, «ntMD!irI«to 

tafife, iron 14*00, alllea SS'SS, Unit l*Xfj 

PVflOSMAMTE, a mlncrn) of n water and l«>s» 5*9. 
liviT-hrown colour, consintiiitt of PYROXENE atifAe. 
peroxide of iron ill *91, protoxide of 

Q. 

QUARTATION. it an operation by upon by any aeM except tbd CnMta^ 
which the quantity of one thiox it made tduart* exist* In eelm imerteetlw 
canal to a fourth part of tlie quantity mnunttlnt, and It rometimct forS 
of another thinp. That, when poiri larpe ]|edt, and even entire ntouHtaiPM 
alloyed with tilver it to be parted, we whiA ftr« compoied of thia ptimnn 
are obliped t<> fncititate the action of in pralnt united, without P eenteplf 
the aquafortis by reducinp the quan ealM pratiotar qnarta, Pragmeidw 
tityoftlic former of tliese metals to or cryttait of qeartx an common Itr 
line-fourth part of tiie n liole inaa* ; eompiNind roet^ flraCna of qnarta 
whirh i« done by tufficiently inrreas- form a principal oOl^itaent part Pf 
inp the quantity of the rilver, if it be most tand-SUHies. Tlie tnilk-whitP 
ncressary. Thi* operation is railed pcbblef in prave) are eompoted *f 
qur nation, and it preparatory to the quarta. Flint, ehett, or horn-tlonfc 
paitinp, and even many authors ex- opal, rfaalcedonr, and apate, are dn^ 
tend this name to the operation of ferent modiflcaUiuu of stiiceouseaillif 
partinp,—See A»*ay. which In their chemletf eompo*ittai|' 

QL'ARTZ, orcurt in masses, in differ little from qaattx. ComhinM 
grains, in rolled pieces or pebbles, and with a large porlUon of alumioo aP# 
■in erystois. It ta one of the hardest iion, quart! lose* its.tr*a*IueensyMfl| 
mineral* of which mottUtain masses passes Into jasper, whie^Hms IbiM 
are composed; it plTc* plentiful in primitive monntaiii*, idV* *aid.ls 
epark* with steel: it breake with a I compose the enbstaBea of Pmpp 
smart stroke of the hammer: the cur- rPn^ of monntatii* iti nib 

fate ut the frprture in eryslalliiedifestor damesen dlvi^ quarta tala 
quarts is eoiiehoidai in uneryetaUizeditwo specie*, rhoaibidda} iwaria PiiA 
splintery: the lustre It vitreous. Crys-j Indivlslbie quart!, and eaen of thwP 
taU of quartz, or rock rrystals, as .into numerous sub-division*, 
they are coinmontydenominalrd, have! I. Rbontboldal quarts contains M 
dllTi>r''iit drf;ieei of Iraiispuren^sn'i-sjiecle!. 

the liluc varieties are amethysts. 'IM I. Amethyst. A. Iron flint, 

most l■<lnllnon forms of the erysuffi S. Rock crystal. 9. Homstanm . 

are six-iidcd prisms Irrmlnatiid by 3. Milk quarts. 10. Flinty tdpHh 

six-side I pvramlds. or two six-sided 4. Comaionqttatts.lt Flint, 

S ynmiids united, forming a dodeeahe- A. Prase. 12. Calepdouf. 

ron wnosi* iaers arc i'-osceips Iri- C. Cat's rye. lA Hcliotrapp, 

angles, i'nrrystaltized quarts is srI- 7. Fibrous quMts. 14. Jaspor. 

dmii transparent, most frequently* 2. lodlvisim quarts eoutaJas rtw 
transluppiit, but sometime* opaque.; tnb-speeies. 

It* colours are various shades of' I. Float-stone. fl. Obsidiaa. 

whKe, prey, brnn-n, yellow, red, end' 2 . Quarts-slnter. 7- Fitchstunp. 

preen. It yield* P phospboTeseent, 3. liyalite. U. Fearlatone, 

light and peeuliar odour when rubbed. 4. Opal, 0. Fumie»,pt«iM. 

tjaartz i» eoinposed of siliceous earth A Menllitp. 

enintiinoii with a very small portion <)t}£ftClTIlON. a wood fpad in 
of aiuioiue. It is infusible when an- dyaiPP. 

mixed, but with pikaile* it meiti QUlCKSlliVm, a muPP ^ aM* 
easily, and forms the well known tub- ctiry. 

•tauec ealicd glass. It U not acted 
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RADICAL, tliat wfcleh ia eon«i>{ 
ierei a* ennatUiitine tbv diatingitUh- 
ing part nf an acid, ny Iti nniou with 
the acidifylnjt principle, or ozyfcen, 
which is common to all aeida. Thun, 
aulpbur U the radical of the aulphurlc 
ana sulphurous acids. It is some¬ 
times called the hate of the acid, hut 
base is a term of more ejctensive ap¬ 
plication. 

RADICAL VINEti-AR.—See jtee- 
tie ^cH. 

Rain. This phenomenon some 
philosophers have attributed entirely 


supplies by vapour, bi-ouftht by a 
superior curreat from the hiifher 
repUins of the atmosphere. It is not, 
however, very easy to conceive how 
this operation can |CO rcKuInrly on 
for such a length of time as rains fre¬ 
quently eontintie ; and aUhou);li it is 
apparent that electricity is an agent 
of nature, in the production of this 
phenomenon. It eaniiot be ronsidcred 
as the sole agent, or even as Imvimr 
the principal share in the protluction 
of rain. It must be con-ldeivd m •rely 
as a secondary agent, modifymg two 


to the inliuence of the elcefric flam,.other inmdi more powerful r:iu«e-- 
and this explanation has been rendered! the inlliix of vapoor, and the diniiim- 
the more probable by the cireuinstanre I tion of temperature.—It is worlhv of 
of most abundant showers usually. observation, th.at ■unrh the largest 
accompanying n thunder storm, Itjiitiantity of rain tails in lliat itmn 
has been considered by uicteurolugists:of the year when the air a|>|'C,ars 
that the phenomena of a thunder jelearest, and when, from the h>-at. the 
storm were merely a more than usually; appearance of nioisiurc on the ground 
great exertion of those energies which, soon disappears; al-o, that in warmer 
clouds exert u)Hm earli oilier at all>countries than ours, and wherc'lh'' 


times in a silent tranquil manner, fur 
the heiielleial purposes of rarrying on 
the usual operations of nature. It fans 
been observed, that In the furniatioii 
of the rain-cluud, the superior masses 
spread in all directions until they 
become one stratus or uniform sheet. 
The cnmnlus also brought under the 


nir appears much clearer, the <|iia,ititY 
of rain wdiirli fall, greatly eseeiols 
that In this country. 'I’he pheiioine- 
iion of rain has puzzled philusophcrs 
very much ; and the cause of the >i1'- 
lirulty seems lo have been, tiint ttiey 
Imve endeavoured to find smiie one 
eaiisc to whieh.at all time.,, to as*-rihe 


*aUrr is immediately in rapid iiudion.irnoi. In tliis they hare billed, and 
and visibly decreases. Xlic rirri also j whilst diflerent soiiitioiis linve bc-n 
have much the anpearanco o( eon-lgivento tlie iiPiniry.wiiieh liave soticl 
duetors of electrici'y. f.'loads have i well partienlar eases, no niiiieisul 
been found, by the e.\periineiit of ele- cause has been found out. In fact, it 
voting a kite, to be charged with U nut reasonable to expert it, and 
different kinds of electricity ; and)rain at one time may he oec:i-ioned 
these clouds, when they approach,jhy one cause, and at another, iiod-r 
inutnally operate on each other so as|dilferent eireuinsiatiers, |,y a ditrei'nit 


to oceasion their partial and entire 
'destruction, and precipitate their 
contents to the earth In the form of 
rain.—Such is the explanation given, 
which it evidently better suited to the 
ease of a single shower than of long 
continued rain, for which it appears 
verylnsuncient. Its supporters, how¬ 
ever, Imagine that the supply of each 
kind of cloud may be ke^ up in pro¬ 
portion to the eonsuniptioD. It it 
certain, that there is much evapora- 
Ron going on during the fall of long 
oontlnoeu rain, and this may supply 
the losrer clouds with moisture, whilst | 
the upper etoodi may alio receive i 


cause. Very frcqiiciitly r.iin is pro¬ 
duced by the concussion or cntidcnsa- 
tlon of two clouds, flic one positively, 
and the other negatively, electrified ; 
and this has been proved liy exprri- 
iiicnts with a kite elevated to a great 
height ill the air. There is no neces¬ 
sity to maintain that rain ean never 
be pnatueed in any other manner. 
Hr. Dalton, of Manchester, has paid 
much attention to the subject of me¬ 
teorology, and the following extracts 
from a jiaper read iiefore the .Uan- 
ebester Society, are entitled to every 
degree of respect. 
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** I't'v‘■‘J'f' huvf* nnijoiMl an tilin'^, ^c.) M*it!iout dc'cMiii^T^liCtlu*r 

f.V>».»UN ouuM‘xi<':i ••■•u ami \a)*onr be slm|»ly cx)*:imled by iieat» 
*1^ Hi'' atnn -j lu'H'. Heat ,'iul thruuj!li tho alinosphar?* 

! e\ a ,'U'.-lt nr ehetiiiruny coinbtncil with it, 

t'* !0T in tli«» \ .(;n>iir \\)\ ti ni tb“ at-j inalntnlnrd iroin ilir phemnuf^na that 
iinai'hnn*. an I r«*M i rn ip tal » t«r! tlie quantUy ot* \apnur capahlc of ru- 
ronoense** t!*e Hut tlir**.* | tf-noff into the air in n 

fsut'. <U» lint ti.e pl»eMm»euon ■ KroBlov ratio than the tcuipcratiiro ; 

nf tain, >vbUli in a*, fre-tuenlly at- antlbene(*hofairIyuilVn:,thatuiiou- 
temloil wUli an lr.n’rn*^i* n-witb a ili- rvor two volninm of air of dilforent 
ininutlofi of the trimieialure of are mixed tttfrcllier.i*a«:li 

atmospimro. hein;? prrvinw^^ly KaUiratod with va- 

** The Into l>r. Itutton, of Edln- pour, a of a portion of 

hui'icht >va«*, 1 roneoivr, tbo llrst piu* vapmir must ensue. In eoitseqnence 
son who pui,ii<ihe.t a eorroet mdion of of the mean temperature not tieisMr 
the eatise of rain.- (See Kiliii.Traii'*. able to «ttppcrt the mean <;iiantity a/ 
>ol« U and ii. and liutton':i JtiMierta* vapour. 
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* Tlif pauft? of rain, thorefori*. i* 
Yinw, I coii!(ider, no longer an ob)ect 
ot doubt. If two ma9<4cs( of air of un< 
iM|ual tMuppraturot*. by the ordinary 
currrntH of tho wiiuU, arp iiiUTmlxod, 
whpn j^aturatPil witU vapour, a |vrp«*«* 
pitatbu) ptisuPH. 11 thi* tita»<9(*^ nrp 
Mrnle*r (saturation, thPii lp«.9 prprlpita«. 
lion takp>« pla<M', ov noi»p at aU, ar. 
pordiii:' to thp dpffrpp. AUo the 
'variupr tlip air, tfu* irroalor U the 
f]tian1ity of vapour pipripitatpd in 
lik:» rirnim^tanrO'i. fipnrp tlfr ic«aioi] 
wby rain»taro bruvipi* in juimmprth.'ui 
winter, and in warm <’ountrir»> than in 
Wild. 

Wp now iiwinirp into the ran^p 
w'.y lfH> rain lalh in thp fir^t *iix 
iiuint!i*. of titp yoar than in Ko* hi^t 
► ix n:Mn?!j<. Tup wiiolo qiianlity o! 
wat* i iii thp atfi.o* phi'rp iuJannairy 
n-naUv :\\ out tliipj* inphr!*,a<* aoprars 
IfiMa t.M‘dpu' point,ipliirh ij* l)ipn atioiit 
N»i\v the turpp <»f \aponr at tluil 
tpiftppi iturr in 0*2 of an inrli t>! iiipr- 
pjr\,whip!» is p.|ua! to or Ihrpp 
im iiPH of n<iti*r. T1 »p d»‘\v {idnt in 
July t-s iiHualty aiumt or Mi*-, our- 
rp-spunniuj-to 0-a ot an inrh o! upt- 
rury, whirh ih pqual to »s(>vi*ii im hp's 
ol water ; the (lilforenep jh ffuir 111 ^ 10 "* 
of wat«*r, whit-h the alino^pliPr** t!o*ii 
<-(»ntait)!i more than in tite t<'r>ijpr 
luontii. llpfipp. ‘eippo-ln^r th'* «*ual 
intermixture iff mrrent'' of air in both 
the intervoniiu? peri^als to be the 
(iunu'.tiip rain outriil to to* loitr inehes 
1 ph» ill The former period »*f the yoar 
than the a%'erapp, and tour inelicjs 
more in tlip latter t»‘rio'l, making a 
diJTerpru'P of pi^'!;t Inche** between tlip 
two period", uhieh iiearly aceord* 
with llit‘ prereding obHprvatioji**.'* 
fn •*ir Itiebard PhdiipH pub- 

liahpd n {dan tor ai tifieiaUv dUtiirb- 
irig the Plertrieity ol the < l«*ud9, and 
snaking them full when ruin might t>p 
ref|uircd m a eoutitry, or pa«s ov**r 
when not wanted. He roneeiveM tint 
nature'** cotidurtorn are the pointN *»r 
the Iravpii of all vegetation, pattieii. 
btrly of treei*, and that more perfect 
lUPtaUie conduetorn raisnl to greater 
beigbte in the atinoipberc, might be 
90 eombined an to produce intne <>ei. 
tain etfeet**. Purioing tbii* bbM, be 
truces to the cutting down trecH in 
civiitxed eouutricu their uUimate efe- 
itiiity : and coneelveu that to tbi** may 
be ftfccribed the preuent •terility of 
the once moet fertile hut now desert 
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regSona of Ryrla* Chaldea* and Ear* 
bary: ami bo ascribes the ua«ies oi 
the deuert to the circum^tauce <if a 
few treea being accddenially **utl.‘rcd 
to grow' on them. He iiiiHginc**. that 
those countries might now be restored, 
by erecting on their elevated "ut facPH 
a snrticipul uuaiber ol melalHc rod^ 
|o arrest the doude, and pro.li;»‘e s*ul'- 
ficiciit rain to sustain v>'getntion, and 
rcitll the ulmoHt exhausted rivers. 
Sucli ore the errors of Ignora.-rp, in 
depriving a eounlry of it» tree(», and 
"Uch the ndvuntago. \\ hlcli may result 
from a <lue upptiratiou o| the princi¬ 
ples of pUdo^o; by. The preceding 
1 theory may appear fanciful, but it is 
I cnnlirim d by ubet takes place in n«i- 
j lure. Tlius,the tii -t land" ovei which 
I prcvailiiig w inds blow from the ocenn 
I arc uiwuvs the bes? watered; and 
I tbo^e farther olT are lej*s watcnMl in 
* proporf on to tlicir distance. 'The 
’ v. cwi»'in o«on‘tie> «*f Ireland, Ireland 
iiHell with respect to Unglafi'*, and 
Die western eon titles of Kng!’«(id wifli 
ri'lercnce to llie ea'^tern one*, prov«* 
the powers <il Ihe itinuiiienihlc >.pi- 
cnla* «»l vcrct'*ti**n uid inineraU 
dis:uti>the eleciii.ilv *»f the cbuids, 
and make th‘*m fall in rain, rrom 
like causes,acctuding to sir \V.Young, 
the value of estates in "cveral of tho 
tVe-.t Indiri islands has been greatly 
4i!inii!iHhcd bv cutting down the trees, 
'I'be phenomena of IVru arul (‘iiili, in 
the iicigl'ltourhotid «'f the elevated 
oaturnl ri»ndui't«ii•, tiic Anilcs. at.ord 
nNti a icsstUi t(» man, whenever Ihe 
stale of i-ocielv enables him to .idopt 
it. The mean annual <{ua:»’if\ 
tain is greatest at the e'lua^ u. iiul 


decreases gralun'dy as w* 
th'* pop's, 'riiiis. aS 


t'lcnada. \Vc"l tmlies, it i** 

1W i lichen. 

t'ape I'rauiois 


Caicntla - - . 

‘>1 

flume 

;k> 

Kijj'laml - - - 


IVtersluirgh 

ifi 


The number of rni *y days U ■mall- 
rsl nt the equator, and Increascn in 
proportbm to the distance from It. 
The mean number from north latitude 
12^ to 43^. tvelng 7H : from to 
being Ifk'l: fr<»m -Ifl** to 50'*, Wdtig 
I:M ; from f.l® It* RO'h l«l. The num¬ 
ber »*f rainy days Ih often more In 
winter tlian In (»uinmer. but the quan¬ 
tity of rain U greater in summer than 
In winter. At Pcter«burgh the nutiis 
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ln*r of rainy or unotry <iay^ durlnx 
wtntf^r Im 81, and thr quantity which 
fnilw <>n!y about ftvc inrhcH ; durinif 
siinitii^r tht> nuiiihor of rainy dny«< i*t 
ni'orly t’lc nainr*, but the quantity 
whi«M» fail* in about eioven iiirlicj*. 
Mon* rai'.i falU In iiuuinlaiiuivtH ooun* 
iric<« tliaii in pluin«. Amon^ the .\ndc»( 
it rairiii almost ciMitiiuiuliy, while in 
Kirypt It hanlly over rain* at all. 
TIjchc well known furtt confirm the 
hvpotlie<iH of sir Rirhard RhillifM. 

llANriniTV. The ohaiiifc whlHi 
n.l-* under^fo bv exposure to the nir. 
The rancidity of i'^ probably an 
effect analo^oii’* to the oxidation of 
m-Ual**. It e‘<Hentiuny depemU on the 
rouibiftatiou of oxy^fcn with the ex- 
trai tive p inriple, which »** naturally 
united with the oily principle. Thi- 
inferenre in pr<»ve! by atteudim; to 
the pr.u*e«.-*c« nv.*d lu counteract or 
pr event tb*' r:im*»dity of oiW. 

ltl*lA(«KNT. In the experiments 
of chejitical uita}y'>i**, the coinponeut 
parts at hodie-i may either be 
taiiiet in 'piantity a^ well as quality, 
bv the pcriect *»perul!ons of the lalK»- 
ratory, or their quabfv alone may he 
d'Me'eied hv the operations of certain 
h'l.lies c?il!"-| reatfeiils, Thu'* the in- 
lu-ion ot tvdl' i's Jr reajfeiil. which 
detect' .fan h> a dark purple precit>i> 
tatc; the prus^late of potash exhibits 
u blue with the same metal. ^:c. 

KKAlAiAlt, sulphate of arsenic, a 
native #ne. 

UKI’KIVKU. Receivers arc che- 
mieiil vessels, uhich are a>lapted to 
the necks or beaks of rctorls, alem¬ 
bic-.. and other distilUiiory vessel-, 
to cidlect, rei’cive, .and contain the 
products of distillations. 

UKI) (‘It.VhK. a knid of ebay irom 
Btono. 

UKDTM.V:. ivd chalk. 

KKDrt'riDN. or UnVIVlITCA- 
TH>\. This word, in its most ex- 
teus.ve Heuve. i- apidicaUle to all i»pe- 
rations, by which any ^uhnlance is 
restored to it- natural state, orwhieli 
Is romii lered as such ; bu? euj»tom 
ronftiieB it to opciatems by wliieh 
metals are restored to tlielr metallic 
state, after they have been deprued 
of this, either by rombiistion, as the 
metallic oxul«s/»r by the union of 
aoine hetfroiiC'ueous matlersi w’hieh 
disguise them, as fiilniiiiaciug gold, 
luna rornea, cinnabar, and other coin- 
pounds of the same klud. These rc« 
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ductiona are also called revlTlftca* 

lions. 

HBOULUS. Th* name regtilus 
was given by rhein}-.t- to metallic 
matteis when separated other 

substances by fusion. Tnis» nam'»w'a<i 
introduced by alchemi-ts, wh*>, ex- 
piwtiiip always to find gold in the ine- 
lal collected at tli<* bottom of their 
crucihlee after fusion, called this me¬ 
tal, thus collected, regulus, n« con- 
t.aiiiing fvtbl. the king of ni'^taU. ft 
was afterwards applied to the metal 
extracted frmn the »»res of the «emi- 
metals, which formerly bore the name 
that is now given to the ^emUnietaU 
themselves. Thus we had regulus 
of aiitiiuony. regulus of arsenic, and 
regulus of cobalt. 

RGSIX. The rjamo TC«i!i Is used 
to denote KoUd turlammalde «<iib- 
stances, of vegetable oriri!i, soluble 
in alcohol, n'U.'illy aff'rding much 
* 00 ! by their couduistion. Th^y a**** 
likewise M>lut‘:e m Imt not at all 
in water, and ar* iieuv or le*-. acted 
upon by tin* alkalis. All the re«»in4 
appear to be nothing cUe but volatile 
oiS. rendered concrete bv tiieir e »m 
biiKition with oxygen. T!ie expo-are 
of lhe>e !o the open ail. and ’he de- 
compo-ition of aci \< applied to them, 
evidently prove thi» coucluvtoci. There 
ate )>ome among the known resins 
whieli are \erv pure, and perfectly 
-oluMe in alcohol, -uch as the i^nl-um 
of Mecca and ('apivi, Turpentine--, 
tueuiiiahacn. e'emi: ethers are less 
pure, and eontain a small portion of 
extract, whwh renders them not to¬ 
tally Holulile in alotdiol ; such are 
ma-tic, «.andarach. giiulacmii, labda- 
tiuni, ani dragon's bUmd. XVhat is 
mo-t gen Tally kinnvn by the name of 
resin simply, or sometimes of yellow 
re-in. is the residuum left after dls- 
tiir.iig the essential oil, from turpen* 
line. If tiiis l>e urged by a stronger 
Uve, a thick balsam, of a dark reddish 
colour, called balsam of turpeutine, 
comes over, and the residuum, which 
{« rendered blackish. Is railed black 
r<’*'iii. 4»r colophony. Resin, analysed 
by MM. flay Liissac and Tbenard, 
was ftinnd to coii>ist of 
C’arbon, /•»*014 
Hydrogen, lO'/lO^water 15*156 
Oxygen, ld.337 > hydrogen in eS* 
3 cess S 6. 

The resin of ffr U known by the nanio 
of rosin. Its properties are wVll kiiovrs. 
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It* «p«eiAe gravity is 1013. It melts 
readily, barm wKh a yellow light, 
throwing off much snioke. Hesiii is 
insoluble iii water, cither hot or cold, 
but very soluble in alcohol. When a 
solution of resin in alcohol is mixed 
with water, the solution becomes 
lailliy ; the resin is deposited by the 
stronger attraction of the water for 
the alcohol. Hesins are obtained from 
many other species of trees. Mastich 
from the pistacia lentiscug; rieroi 
from the aniyris elemifera; copal from 
the rhus cupalliuMm ; sandarach from 
the coinmnii juniper. Of Uiese resins 
copal is the most peculiar. It is the 
most diiHcultly dissolved in alrnhol ; 
and for lliis purpose must be cx|>osed 
to that substance in vapour ; or the 
airoliot employed must hold cainplior 
in solution. According to Gay Liis- 
sac and TIicnard, lUO parts ui com- 


uion resin contain. 


Carliou . ... . 

i.ifi’it 

Oxygen .... 

l.'l-.XII 

llydrugeii ... - 

107I» 

®r of 


Carbon ..... 

75-944 

Oxsgennnd bvdiopeii. 


in the propoi lions 


]irr<‘Si>arv 1» lorui 


water .... 

I5I.W 

ill cxrcKR 

81MK» 

Accoi'difi^ to thn ^aiuc 

pfiri* ot ropal ro]|si.-t o| 


rnrhoti .... 

711-U 

tixsgeii .... 

I 

Hydrogen .... 

ll’i.s.J 

or. 


Carbon - - - 

rfisii 

WatiT or iIr elfinculi* 


HvdroK**ii . - - - 

iii.-t; 


From these resiilts, if lesin l e a licfl- 
nitc rmni'Oiiiitl, it may be riii |i<i»ci| to 
consist of h proportions of rarlioii, It! 
of hydrogen, and 1 of oxygen. He. 
ains are uscil for a variely of pur- 
imscs. Tar and pilch prim ipaily eon. 
eist of rcsiii in a partially den m- 
posed state. Tar is made by tlie slow 
rombiistiun of tlie fir, aiul pitcli l.y 
the evaporativi; of the more vidalile 
parts of tar. Hc*iiis are cmp.'oyed ns 
Tarnishes, and for these pnr|Mrses are 
dissolved ill aleidiul or ui'i.s. t'opal 
forms one of the finest. It may Im 
made hy boiling it in powder nitli oil 
of rosemary, and then adding aleoliol 
to the solution, 

RBSPIRATION, is the net of re- 
ceiviag a portion of air intolho lungs,, 
ley 


and agata emitting it. - Hie bhwd «f 
the vdiis is charged with a porlHni' of 
carbon, whiidi it ernita in the hings, 
and this carbon uniting with the oxy> 
gen received in the lungs, form* ear* 
bonic acid gas, and is einittro, as ie 
alto the nitrogen or azote. The vo¬ 
lume of carbonic acid discharged i^ 
exactly eipial in bulk to the oxygen 
which baa disappeared ; and it le 
lienee supposed that no oxygen ia ah* 
sorlied by the iuiigs ; but other philo. 
snphers hare been of that opinion, 
and have supposed lliat tlie rbaiige of 
the colour ol purple of the venous 
blood into rol, in the arterial bluml, 
which takes place on passing through 
the lungs, was attril.utni'lr to the ab¬ 
sorption of oxygen ; whilst, on tlie 
other liaiid, this lias been atinbiitcd 
solely to tlie disi-harge of tlie carbon. 
An ordinary sized tnnu consumes 
about dii.Ofili cnliic indies of oxygen 
per diem, and makes t'U respirations 
in a niiiiiile. The qu.'iiitity ol e irlui- 
iiic arid formed duiiiig respiration is 
dimiiiislied after swallow iig iiiloxiea. 
ting liquors, or under a roiir'C of mrr- 
ciiiy, iiitiie acid, or vegetalde diet. 

KKTINITK, a iiiiiieral, rotisisling 
ol re.ill a-plinltnm t'i, earth .'I. It 
is loiiiid adlieiiiig to eoai, at Uovey 
Traeey in llev*>fisliir,*. 

HKTOllT. Uelort* are vessels em- 
I'ioyed for niaay dislill:>lioii«. and 
most fie,pill,til ioi lliose wliii li re. 
i;iiiie II depree of lieal ‘ii(ierioi to that 
of lioil.iip walvi. Tins les-el is a 
tiiid of l olllr I'ii|i H long neck, so 
lieiit, fiiat it makes With (lie ladly of 
tiie retort an aiigte of about sixty dc- 
I'lec'. Kroiii tli'' torm they have pro- 
1‘alds lieeii iicno d icl. rls, 

IIKI'SSITK a ii.iiicral. coirsisling 
Ilf S’V-sided |ii‘iii‘. and ol uliiclithe 
coristitiieiits arc s|ii|.||i4te of s,,ita 
lifi'U'l, Milpiiale of iiiaeiii’siii .'1l*!t.'i. mn* 
liate ol niagiicsi.i :)’|9, sulphate of 
lime Icl:*. 

lUltiDil'.M. a new metal di*rovere<i 
among tlie grams ol rrnde plalina ly 
Hr. M'oi.astoii, The mode ol obtain¬ 
ing it in the -jate of a liiple salt com. 
billed wilii iiiurialic nvid and soda, 
l.as been given under the arliele Put- 
hutium. Tills may be dissolved In 
water, and the oxide | rccipitaterl 
from it ill a black powder, bv rJne. 
The oxide exposed to beat rniitinuea 
black, but with borax it acquires a 
white metallic lustre, though H rt« 
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Wkhii> ' Miilphur t>r amnic, atanr, roof;tlktf. tmd ierp«nt{n«. 

boir^vrr, rrttA^rf li. tu>ibl^, and hihv Cnniiwmnd WkVk ure fompuattii of dif- 
aftoi-wRird l>r rxpetled b)- i'i>atiauliii' feroiil mineral «ubiitsint.-n», eitlirr or- 
tlir h«at, 'I'ho butcou, liow«ver, i« nut iiir>iti*d liy another mineral mibatancc, 
mallrable. It* riirciuc /rruvily av- a* aund-atoor* and puddliij^-atunr*. or 
l>r.'>r« to exrord II. Jthodiuin unileii aj'^rrjlbtFd. u-bich uii jiilUiiato 

oabiiy wiib evor) iiiotal tbut baa been union uf the part* without a ccinenta 
tried, cxrrpt ntrrriiry. With Kuld or a* in praiiite. Tlie fractured surface 
kilvrr it form* u vimt uialb'able alloy, of lrafrment*> broken from Rtmple 
not oxidated by a liiiiK deerre of brat, rock*, display* the intemnl *trueture 
but bi'CiHuiiiR iiirru*tcd with a black of the pamrailed the atony structure, 
oaide wbrn slowly cooled, Onc-aixth and i* eltlicr roinpact, without any 
of it dm‘* not |<rrurptih)y alter the ci>- diatitisuiifliablc part* or division*, or 
lour of K«ld, but rciidei s it niui;li le«» c.arlliv, ronipriied of minute part* re- 
fuail le. Neitber nitric nor iiitro-iiiu- aeinbl.nit dried earth,—erBiiular.euui- 
rialic acid acta on it in cither of these tiosed 'if prain*.—librou*, cumpoaed uf 
alloy* ; but ii it lie fused v.'ilti Ihree j lonp and minute fibre*,—r^iated, 
porta of bismuth, lead, or copper, the i W'ben tlie fibre* are broader and fiat- 
allur i* eiit’ieU aoliible in u mixture. 1 tiab, and *<> Inree a* to he distinctly 
of niirtc arid with two part.* uf iiiuri- viaible,—lamellar or foliated, eom- 
klie. The oxide was Mduble iii every ’ puard oi thin smooth plates laid over 
arid Dr, Vt'ollastoii trie I, The *olu-■ each other,—puruii*, penetrated by 
tinii ill miirialir at id d.d not rrv-tal-’ poi es,— rrllular tir vesicular, when 
lute by evaptiralioii. Its rrtitliium ; liie pores have rounded cavities, like 
formeil a rose-roluured solution u itii . bladders, as in some lavas,—slaty, 
aleobot. Muriate of aiiinionia and <it 1 composed of thin leaves, or lainlne*. 
Stida, oml niti ate of potash, oeoasioned The striietiire ul rompouiid rucks may 
no prft’ipitate in the miiiiatir sola- also lie slaty, or eranitir, roiuposed of 
tion, mit formed witb the oxide triple praios or crystals, closely tuiited, 
salt*, wbicli were iiisotuMe in alcohol, wilboiit a cenieiil,—|iorphyrilie, con- 
Its solution in nitric aci-l likewise did sistini; of a compact pruund. with dis- 
not rrrstallize. Imt silver. ru|ip<>r, and linct crystal* imbedded, or of a (rrani- 
ofber metals prei ipitatiHl it. The so- tie <round, with sumc crystals much 
lution of the triple salt with muriate laiper than others,—aniyadaloidal, 
uf soda, was not precipitated by mu- composed of a compact frrnuiid, with 
Hate, carbotmie, or hydi'usuipburet of cavities filled with another ininerar 
ainimmia, by cailioiiate or ferroprus- sulistance. T'le external slruetiire of 
Slate uf pot.xKh, or by carlionate uf ro' ks, en mouse, or cuiisidered as 
sod.x. The caustic alkalis, however, inoiimaio masses, i* as distinct from 
throw don’ll a yellow oxide, soluble in the internal a> that of a buil’Jin* from 
excess of alkali : and a solution of that ol the bricks or stone*. Thi* ex- 
plaliua occa-ioii* in it a yellow preci- ternal structure, a* formini; moiii.tain 
pitat”. The title of tbi* pr<uluet to maa-es, may be stratified or *t,-ali- 
iie euiisidercd as a uistiuct metal has form, composed of strata,—tabular, 
lieeii '(uestiuned ; but the oxiieriments or in large plates,—roluimiar, or ym- 
«f l)r. Wollaston have since Itoen lygoiial,—globular, or in spheriral 
eunlirined liy Descotil*. iiia.-scs,—indeterminate, which in- 

KHO.MIt P>l’Alt. also railed bitter eludes all un-dratificil rocks without 
•par, and muricaicite, consist* of car- detemdiiate stiape, I'or the Weriie- 
bonate of lime .Mi'6, I’arlionalc of rian opinions, wmicb are much ful- 
magnesia 4^, and a minute portion of lowed, respecting the formation of 
iron and manganese. rocks, see Prunar!/ Rock*, Tranti- 

IlUCljCl,],K SALT, tartrate of fion Hnek*. nnd tie.'omiarjt tinrkt. 
potass and soda. llUf'K-ltliTTRn, alum mixed with. 

ROCKS. T'hcre arc a variety of aliimme and oxide of iron. It noses 
term* used in the deacriptioii of rocks, out of rock* coiitninitig alum, 
with which the geologist ought to be HOCK CUl-lK. The same a* As- 
familiarly aeijualiited. A simple rook bestos. 

presents to the sifAt one uninixed ho- HOrK-CnYSTAT,. This mineral 
inogeiieoue Rubstance, whatever he its coiisiiit* of the purest quarts, bein^ 
eoosUtiient clctitcnUry purte ; as Ume- traiupareat or traMlueent. It cou’* 
469 NS 



CHEMISTRY. 


of rbomboWat ftystals, of which 
the priiikitirc form has angles of 
St" lo and 8:."45. SpcciJic gravity, 
2*h to 2*8. Its con»titncnt’i arc 
silica, and a trace of fcrrugnicim* 
aUiinina. The varieties railed Venu<« 
hairstoacH hy the amateurs, which 
inciofto crystals of Titanium, anti 
Thetis hairstones, which inrhtse acti- 
nulitc. Rell for a roitsidcrnble prior. 

ROCK-SALT. The crystals«»! rork* 
salt are of two kinds, foliated and 
fibrous. The eouslilueuls o*f the Che¬ 


shire rook salt are. 

Muriate of ’totia - • 

Siilpiiate of lime - d*oft 

Muriate of magnesia 0*;i]25 

Muriate of lime - 

insoluble matter - 


inoO'OiKXl 

Hock-snlt iR eoiuidcred hy the (ier- 
luan gctdogist^ peculiar t«> the rock 
which they chU the old red sand-‘*tom*. 
The rock-!iaU «tf Cheshire rantmt pro- 
perly he said to lie in or under this 
rock, hut iR surrounded hy it. and 
protialdy rests upon It ; hut as the 
lowest beil of salt has not been sunk 
through, this eanimt Ite yet a*teer* 
tained. The upper l»cd <»f rock-'»alt 
in that r«»unty is about forty-lwo 
yards below the surface ; it iiilweuly- 
six yards tiiick, and is separated friim 
the lower hod of salt h\ a stratum o! 
argillaceous stone ten yards thick. 
The lower salt has heen sunk iiitu 
forty yardR. The upper bed was dis¬ 
covered about I4h ycNis since, in 
Searching for coal. ft >ck-Halt at 
N«»rthwich extiuidn in a direction 
fi«»m N.B. to S.W. one niih and a 
half ; its further extent in this lirec- 
tion has not been ascertained; its 
breadth is ah'^iit HO(t yards. In ano- 
llier part of Cheshire, three beds of 
rock-salt hove been found. Tne up- j 
perxnost is four feet,the second twelve ! 
feet, and the iow'cr has lo'cn sunk in¬ 
to twenty-live yards, but is not cut 
through. Besides the t)eds of rock- 
salt, numerous brine springs, contain¬ 
ing inure than 25 per cent, of salt, 
rise in that country. The clear sped, 
mens of rock-salt are nearly free 
from foreign impurities, and contain 
scarcely auy water of crystnllizatiori. 
In sea water a large portion of mu- 
riate^JIhd sulphate of rnagnesia is 
found, which gives it that bitter nau¬ 
seous taste ditUact from Ue salUess. 
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This dilferenee la the eompositiofi of 
sea-water and of rock-salt, would 
seem to Indicate that n»ck-salt w.it 
not, as some suppose, produced fiy 
the evaporatbin of sea-water; It U 
nUo deserving of notice, that in the 
strata of rock-salt, at least iuf'hcshlrc, 
few if any remains of marine or other 
organized Ixtdies are found. In some 
sitiiatioiis ruck-sail forms hills of «^n- 
siderahle height, as at Cordova in 
Spain, a’hero it rises in one solid 
mass of salt feet above the sur¬ 
face, and three nuleii io cireiimfer- 
ence, in the elevated plains c.f l*eni, 
I'tH'k-saU is loun-l 9U1H) feet atmve the 
level of the sea, accompanied with 
saiul-Htonc and gvpsum. Rock-salt 
and bnne springs are met with in 
various parU of Kurope and Asia, In 
North and South America, in Africa, 
and ai<»o in New South Wales. Salt- 
springs have been discovered in the 
e<»al mines in Northumberland, and 
in the Ashby.Ue-la-/ouHi coal field, 
it the depth of 225 yards under the 
surface. A Veaker l»riiie also ri«es 
in the uppci strata ; it springs Ihrmiffh 
fissures 111 the coal, attended udth a 
his^itig noise i>rcasioned hy the einls 
sion of h%dro 2 r(ni gas. Mr. Bake well 
evafoiiied the-e mines belonging to 
the Karl id Mowa. in the Miinmer of 
]Si3; they arc situated at Ashby 
Wolds, (n the vcr\ centre of Kngland, 
and what may appear remarkable in 
this situation, they are worked Mtl 
vards bebia' the level ofthe -ea, which 
is a**eeit tilled from the levels of the 
canal that parses by the pits. Had 
thi^ rlrcn:ii'*lanee been known before 
the attention ««f getdogtsts was di- 
rerfed to tlie strnrlnreof tb'* earth's 
I'lirlace, it would have been infcried 
that brine springs sti far beb»w the 
level of the sen had their •miree fr«*in 
the waters of the ocean penetrating 
through fissures in the earth, ft inuv 
be deserving notice, that in the salt 
mines at Wicleska in Poland, which 
are the most considerable in the 
, world, the biwe»l hed, called the stv- 
buker salt, is w’orked at the depth of 
24U yards; but it is not known on 
what stratum it rests ; for the minots, 
being apprehensive of inereatlng tlie 
quantity of water, have not pivxieedeil 
to a greater depth. It is stated by 
the proprietors in Cheshire, that the 
same fear prevents them from sinking 
through thfi lowest bed of salt. Nor 
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to it known nt Cordon in Spain, onlmountaini for more tbu etc Irandred 


what rurk tlir moiiniHin hi (alt mfore 
mriitlniird rr»t». Arroiitiiia In Brnnu- 
iiiart, (.Mliieral»(ri*’) rnck-nalt and 
hriiiH (|>iiti|rs art* I'pncriilly lound at! 
till* f<*ft of extensive mountain rungei 
he i{uotes the iiiiiieA «if Ti'Hii»ylvHilia 
tapper llunirnry. MoMaviu, ami Fo* 
land, as a j>roitf of thi'i a«t*iertion 
Tlu'Hf tninefi, no iuihortant fruin theii 
ntimlif*r. and tin* «(uaiitity of suit they 
au|>}ily, uoroisipany tla* Carpatlilaii 

s. 


ifiurtf* 

HOCK WOOD. The »ame mt Aatiestoi. 

UOBSTONK. A tpccien of Ume- 
dtorie, of which Batti itune is an in« 
totance. 

KUKAIC ACtP. The ro*e-eoloured 
deposit oi the urine of persons lahour- 
lii|r under levers.—Hee Purpttriejicid, 
HU BY.—Hee aS'#f/#pAire, 

Ul*.ST. Red oxide of iron. 
liUTJLE. An ore of TitaDiuin. 


SArUACTATKS. Halts formed} 
from the iiiiiric arid and salihahle 
bases. i 

H.iCUACTK’ a\rir>.—Hee Mtfctr 

! 

SaFKTY UA:MP, tJteal rare i*. 
re«|un»He krrx» ctml wo* It** c*i*i»tiiMi- 
u11\ ventilated (ty perpetual enrreiil- 
i»t fresh air, lt» expel the ftruni ** aru‘. 
other nox'nms exhalatio n!*. In the de- 
seited works, larire f^imtitPies ot the^e, 
ilatnps are trec)UetitlN roileeted, niai' 
reiimin I«m a loiifr time without 
doin^c anv ml*<hiei; hut when, hv 
stune necideiit. they are set on fue 
they produee dreadlulund de*'trueti\e; 
explosiifns, and hoist mt from the 
pill with ^reuf iiiipetiiosiiv, like the 
fiery eiiipluuis from luiiiinx nituin* 
tuins. The eoal in Ihc'e mines I a- 
seieral finieH hern set fui lire hy the 
fite-damp, and has eontiiiiird hnniiiufi 
many ii»onth«, until lurpe stieains fi] 
water weie r*»ndueted into the mines. 
Several eollieries have been entireh 
destroyed siirh fires, and in some 
the tnr has eontiiiurd hurnin^ 1oi 
aircs. The late Mr. Sprddin^r, haxtn^ 
ol»^enTd that the fulininalinc damp 
riiiild only he k»Mdle«i hy fiuinr, am! 
was not hahle to he set on hie hy red 
hot iron, nor h) the sparks priMlneed; 
hy the efillision ol Hint and steel, iin, 
vented a mnehine. 111 wliieli. whiNt a. 
Steel w'herl uus Inrned touinl with ti] 
\ery rapid motion, fiints were npp)ie<)! 
to (t. and i*\ tile ahundanee of firry! 
Sparks emitted, the miners w’ere riia-, 
bled to carry on tlirlr work in places; 
where the ifaiiie of a lamp or eamlle' 
would oecaslc*u drcndii.t explosions.1 
Hill it WHS reserved for sir iU Davi i 


Ry the miners it is called fire-damp, 
to dtstintrush it from carbonic acid 
^Hs, wdiieh they call choke-damp. It 
!•« disenirafred atirinsr the workiriir of 
the coal-, from fitistires in the strata ; 
and when it has accumulated, m* as 
to form more than one-thirteenth part 
fd' the vtiiiime ot the atinowpberie air, 
jt heconies explosive hy a lighted 
ramile. or hy any kind of fiame. 

lif/teri^jtutu of the Safrtp 
To obviate the destructive effects of 
this irus, sir Humphrey Davy turned 
hiH attt'iition to the construction of a 
lamp which would prevent explosion ; 
and ii; on the kriow'led^e of the fact, 
that tlamc caiinut pass through apei- 
hiies ol sm.xll diameter, ho construc¬ 
ted what the initier** have since, in 
ircatitmle, called the iPartf, The 
aperturvw in the gaure should not he 
more than onc-lwentielh of an inch 
njuare. As the fire-damp cannot ho 
innained hy limited wire, ttie thick¬ 
ness of the wire i« not «»f importunce ; 
!*ul wile of »me-f<*itieth to tine>six- 
tieth of an inch in diameter is the 
most Cfiiivenient. If the %vire of one- 
fortieth he fimiid to wear out too soon, 
the thickness may he increased to any 
extent; hut the ihirker the w re, the 
more will the light he intercepted, for* 
the sire of the apertures auist never 
he more than one-twentiefh ol an inch 
*‘quare. Jn the ivnrking model which 
^ir 11. Davy sent to the mines, there 
were 748 aiertures in the square 
Inch. When the wdre-gauxe safe-lamp 
is lighted and introduced into an at¬ 
mosphere gradually mixed with fire¬ 
damp, the first efeet of the fire-damp 
is to increase the length and sixe of 


to put R 1 I entire stop to the*e destine-^ the fiame. M'hen the infiauuuahlc gas 
live ravage* of the fire-damp. 'I'he^ forms a** mueh as one-twentieth of the 
rarhuretted hydrogen gas is that volume <if air, the cylinder 1>ecomes 
Wliich U so destructive hy explosiun.] filled with % feeble blue fimne i but 
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th^ 6ame of tho wide apponra burnlni^ | of its honti tt* to oool U Mow t1»e 4o • 
brif^litly within the blue liame* and thr I irroe in whioli It will bnrtt or rxptode ; 
liirbt of tho wick c(mtiiiuc!<. nntii tho; boiico tho important tiKO of th<* ^nfWy 
^re-damp lncr«a»Pit to oiiP>sixth «>rjianip, w'hiUt biiniinr in mixtnrrs i>f 
.onc-(itth» when it in lojit in the tiaine ; atmospheric air ami carlmrettwl by- 
of the liro-danip. which in Ihi'i ca-c|dro|fcn ^hs. The wire-panze, with 
lilU the cylinder vUh a pretty i utudi the lamp I** completely snr- 

light. Ai as any cxplosixe mix* :• nmnded, e«»ol*» ISe ifa« to n decree bc- 
turc of gus exists in contact \x ilh tlic • bov the heal t»oce-»»ary fur the expio- 
lamp. ro loiift it will tfi\e Heht, and 'iioi to take place; aM*l coii-c<iuc«tly 
when it ia extinjrnishcd, (xvhich bap-'no r\| lo^hm can bapjHMi. In no in- 
when tfie air I *»taiicc ha«lhe ^ufcty-laiup been known 

imieh as oiic-third of the volmnc i ijlo tail in piexciiimir exphistons in 
ll»e atmoepherc> the air is lui loiic«'i | c<»al minc't, \vhtl*>t the \v<»rkn>on have 
pn»per for respirathni. In ca!*cH in • corjl’*M!**fl to keep the nire-iru*iz»* 
w^hich the bre dainp is mixeil oi ‘y in aronmi 4. U '-jao tinfr «e?eral trials 
its smallest explosix-e proportion uith :'x'hi h '*»r II, llaxx niade with these 
air, the use of the H'irc-;;un*c safe-•, lamps, he irj^ e,. Hi,. t<*lh«n’iny aerotiiit, 
lamp, which rapidly rousnmcs the in- in a iriier lioin Nc\\casth -npon-Tyn«* 
flainiuahle ffas, will soon leduco thcj *• The inspection of a nunilM*r of 
quantity below the e\j los.ve point ; 'xii e-|r.inr.e »>atc-honps. that have be#*}* 
and it can scaretdy excr happen that ^ bni^ tii («iiniitoii iisc in the eoul-nitne-, 
a laiiip^ill be exposed It* an explo-• an»l the examinrition ot the efTetts t»f 
sive mixlnre eontaiiiin^ the birjfcst ililffrcnt explosive almosplicrep ot 
proportion of brr-iiainp : but even in lirc-datnp np rii them, eiiahle me to 
this casp, the inslruincnt is ahsoliitcl* oiTm a lew sneecsiions, winch I hop** 
sale; and should the \xircs Im'couic xxill |m* ot u*>e In the ininei. 
red lioi, lliey have no power ot com- '‘The uir**.»raii^*» cv’.lndrr* oii^rht 
ii(Uui<‘atinK: cxpbi->-ii»ii. Should ll ever never to be taken out id theseicw- 
be iieces'»ary lei the miner to W4«rk piece in which iht'v aie ti\ed ; and, in 
for a ^reat length of time iii an rxpio. tl»e lutn;'^ coiisii m-ted at Newcastle, 
eivt* atiiiospliere hv the v. iiv-fr.iu?'* winch hav** not the same liin of vrire- 
safe-lump, it may l»e proper to coo] n»»/e a« those of Sevvman’s constrin* 
the lamp *»ccusioualI>. by throw imt Imn, the ntrc-irau/.e etrtfot to be ‘oi 
M Liter upon the top ; or a little etst»<i n di'ied to t!ie strcw-picie. iir nxed to 
for hulttin>t: water max he attached to if h\ liveiw, 

the top, the evaporation n hi'h wdl " The wtiv-p'aii*e i« easily cleaned 
prexent llie h»*ut Irmn hi'cotiiinif ex- wiUiout hmit;; delurhcil, !»v a bin»h of 
cesstvo, f»Lti. in a stale <d llitnie or the same kind as Hint i!».er| ioi clean- 
roinhustion, will nid pas Ihrooxh »»»•* t .»ttles ; and oi)<« ot the-o ]>iiishe<» 
brass vxire p^uiixe xx'ith p<*re-. of cer- *'U4ht t*» be lurnishetl xxilli every 
tain dimensions, altl.oin!h the t'os it- luoe. 

self, when not in a state of fleme. *• I’hr xx iie-‘ynu 7 .e in several Ininpv 
most icmiily pa*’-ej». It a piece of itt llie colliettes, wliieh had been Iti 
wiie-ifunze t e h* hi lioii/ontolix «»v«'r »ise months, and clenned by enre- 
the thiiiic of a citimnoii Ka’t-ltKht, the t-.il wtiikmeit. w'.th*>ut Indo^t removed, 
*11111110 of the trus w'.ll burn nii ler the wan as umid nn new; whercn« the 
W’ire-tranze, but itwill not passtliroiich raeze in *ome,that had been lined for 
it ill the stale of flame. 1 ( nirain,, a much shorter time, and tuketi out <«f 
whilst the wire-tfatize is held over the Ihc lump and clc'ui'«d iotiL'’lily. was in- 
flao.e, a candle be appMe i Id the upper juri‘«l at the bottom, amMl oof ar 1 ii> 
►uriaceofthc p'»nze, the if'is I'Ussmui; ally iinsate, w as he*‘i»Miimr 
thrtmarU it will immediately knidle., ’‘In one itiotiince f !i*nrd a lamp 
t he theory I* thin l»as must be heat- j vvhi< h had h**en liii nished t*» a H«o k- 
ed to a certain drjrrec. either by the ; m.»n without a so- onrl top. This is a 
iiiunetiiafe ciinta<-t of dame or some p'loss and unpiirdiuiftble instanre of 
other body, Itejore it will either toirij. «*arrleHsnesH hi the maker, who. If any 
or expiodf*: the passiutf tbrouMb : accidenl had bappenmi, wimld have 
Ibe wi,r*'-pfiiu2e, loses so iiiiieh ol iu j b<*eii i;uilty <*f homicide, 
heal; or, in other words, the wire- *■ .Ml the lamps that 1 have exfim- 
giiuze conducts away Iroiu it su much j ined have at ditlerem times been red 
4/3 
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bat; and a worknan at tbe Ra|dnirn 
culticry shewed me a lamp whirh, 
thouirh It had been in use about six* 
teen houis a day, for nearly three 
luonths, was still in exrellriit condi¬ 
tion ; be also said, it had been red hot 
soiiiHimes for several hours toffether. 
Wherever workmen, however, are ex¬ 
posed Ui such hiichiv explosive mix¬ 
tures, double aauxe-lampe should he 
used ; or a lamp in whirh the cirrnla- 
tion of the air is diniinish'*d by a tin¬ 
plate reflector placed in the inside, nr 
a cylinder of glass rearhing as high 
as the double wire, with an aperture 
in llie inside ; or slips of .Mu-eovy 
glass may he plaeed within the lamp, 
and in this way the quantity of ftie- 
dainp ronsuined, and conseu'nenllv of 
bent produced, may be diminished to 
any extent. Such lamps, likewise, 
may he more easily cleaned than the 
simple wire-ganae lamps; tor the 
smoke nuiv be wiped olf in an instant 
frnin the tin-pUte or glas*. 

•' If a Mower, or strong eiirrent of 
fire damp is to be approarhed. double 
gauxe-Iamps. or lamps in whieh the 
rir-'itlation ot air is inlerrnpte I hy 
slips of metal or glass, shouiil he 
used , or if the single lamp he em¬ 
ployed, it should lie put into a eom- 
moii hovii or glass lanihorn, the door 
<if svhieli may be removed or open. 

" The wire gaiixe i- iniperiiieabie to 
the ll-iiii' o! all eiirreiils of lire-ilaiiip. 
a- long as it is not heated atiove red¬ 
ness ; Imt if the iron wire be made In 
burn, as at a strong welding heat, of 
s'our-i* it ean be tm longer safe ; and 
llieu;’! sti'li a riri iiiiistanec ran. per¬ 
haps. neser hajM'en in a enltiery, set 
it ought to be kn.iwii and guarded 
against. And if a workman having a 
single lamp »h nil l aeeidentaily meet 
a blower aetiiig on a eiirrent of fre-h 
air. tie ought, on finding his lamp !»'- 
rnniing hot, to take it out of the j 'iiit 
of mixture, or aerecu it Irom the eiir- 
reiil. 

I have had an exeellent opp.irtii- 
nitv I f inaktiig experimetits on a most 
violent tiiowci, at a mine helongf-ig to 
J. t«, Lamliton, Ksq.. some of the n in 
the presence of Mr lAiinbliin ; in mo«t 
of ttiem .Mr. Ruddle assisted. This 
blower is waKesi olf from the mine, 
mi l rnrrieil to the siirfacb. where it Is 
disehargesl with great force. It is 
uiuleto pas* through a leathern pipe, 
tu a* to give a aireaiu u( trIUah the 


fore* wa« feU at about two feet from 
' ilio aperture, in a xtrong current of 
air. The common single working 
lamps and double gauxe-Iainps were 
brought upon this enircnt.lxitn in the 
free atinospbere and in a ronftned air. 
The gas fired in the lamps in various 
trials, blit did not heat them absive 
di.tl redness, and when they were 
brought far into the stream they were 
>iiiall]k extinguished. 

'• A brass pipe was now fixed upon 
the blower tulie, so as to make the 
whole stream pa-s through an aper¬ 
ture of less than half an inch in dia- 
iiielrr. wliirh of course formed a most 
posverfnl blow pipe, from which Jthe 
fire-damp, when inflamed, issued with 
great violence, and a roaring noise, 
making an intense flame of the Iriiglh 
of live feet. The hlow-pipe was ex¬ 
posed at right angles to a strong 
wind, and the double tfauxe-lanips 
and single lamps sureessively placed 
in it. Til*' doiihle-gaiixe-lamps soon 
bei ame red Imt at the point of action 
of the two eiirrents, hut the wire did 
not burn, n.n did it communicate ex- 
poision. Tim single gauze-lamp did 
nut comiminieate explosion as long as 
it was red hot, and slowly moved 
through the currents ; hut when it 
was fixed at the point of most Intense 
• oiitbiislioti. and reached a welding 
heat, the iron wiie began to hum 
with sparks, and the explosion then 
pas.sgd. 

•' 111 a second and third set of expe¬ 
riments on this violent hl.iw-pipc of 
lire- lamp, single lamps, with slips of 
ti'i.plate on the outside, or in the in¬ 
side, to prevent the free passage of 
the eiirrent, and douhle lamps, wen 
exposed to all the riirumstanees of 
the Mast, Imth In the o|>en air and ip 
an engine-house, where the atmos¬ 
phere was explosive lo a great ex¬ 
tent round the pipe, and through 
whieh there was a strong current of 
atmospheric air ; hut the heat of the 
wire never approached near the point 
at which iron wire hums, and the ex¬ 
plosion critihi never be conimunica- 
leil. The flame of the flre-damp flick¬ 
ered and roared in the lamps, but did 
not escape from Its prison. 

'• There Is no reason ever to expect 
a VIow-pipe of this kind in a mine { 
but If it should occur, the mode of 
facing It and examining tt with most 
perfoet occurity i« thewBi.tMid thu 
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lamp offer* & rmoTee wtitch can ne- mlt the pam^ of the ffaiae of eo«1- 
v«r exist in a steel mill, the sparks of fim. Is directly as the size of the apex- 
which would undoubtedly iudame a turcs, and to a rertain extent, a* the 
cuiTcnt of this kind. velocity of the current ; 1 say, to a 

" ArguineiiU have been stated as to certain extent, because, by a current 
the weakness of tlie lamps. In a board of a rertain velocity, flame I* extin- 
or fallery in the Wallseml rolllery, I guisbcd. A very slight motion will 
Mr. Huddle and myself, with some of pass the flame of rual-gas through 
the viewers, endeavouied to injure a wire-gauze, huviug less than 400 
single gauze-lamp, hy throwing large apeitures to the square iiieh, even 
pieecs of roni upon it, and stnaing it I tv hen it is heated to dull redness ; but 
with a pick: Imt we never perforated ' a very strong rnrrrnt,and an ignition 
the gauze: and the lamp, after lliesci al-oto redness, visible in day-light, is 
aerrrc trial-, burnt with perfect seeu-' required to pass the same flame 
rity in a small explosive atmosphere , through tviie-gaiixe having above 700 
made by Mr. Huddle at the bottom of , apertures l<> the sipiare iiieh ; «iid I 
the shaft, fur the purpose of Irving have never heen able to pass the fl,afnp 
the lamps. j of coal-gas, or any earboiiaeeous 

“ I made, with Mr. Huddle and his flaiee. thruugl: wire-gauze, having 
vieweis, some expeiiments on the J moie than ItiOU apertures to the 
roinparative light of tlie lamps, the : square i:ich, l>y any means, 
comuiuii miller's eandlc, and the steel " Tiie experiments al ote detailed 
mills, in a g,aIlerT in the Wallsend . on the lilower, ate the first t have 
eolliery. We judged of the 1nten«ilj | made upon riirients of fire damp, 
of the light by the square of the dis- | Tlicy prove nliat I had inferred from 
tance at which a small otijeet was vi- its other piopertics, and they offer 
slble, and made repeated trials on simple mean-of rendering wire-gauze 
each species of light. lamps peiTeetly sale against all eir- 

The light of the uiinei's candle eiimstanees. however rxlraoidmary 

was -. 45-5 or unexpected, and of plaeii'g their 

That of a lamp furnished with secuiity ahore the possslulity of doubt 

a tin-plate reCeetor fordimi- orextll." 

nisbing the circulation of the An improvement of great importance 

air, and faring a blower, was 49' lias htirly been made to this lamp, by 
That of a single coninion tamp 39' vvhieli its utility will hr increased. It 
That of a double copper wire consists in altacliing to the hiw'rr part 

lamp - -25' of the wire-gauze a coiivea lens j the 

That of the steel mill, very un- effect of this is, that the miner will 

equal and uneertnin, hut at hare it in his power to direct a strong 

It* greatest intensity of light 2.5' light upon any particular part where 
'* It may he proper to obsei ve, it may be required, while the lens baa 
without reference to the superiority the further advantage of eovering a 
of liglit, that reals may he wor ed portion of the gauze, and preserving 
nearly twice as cheap by the wire- it tiom the rnal-dust and oil, by whirli, 
gauze safety-lamp as by the steel without considerable rare. It is liable 
milh to be uhstrurted. 

“ Tlie pleasure of seeing the wire- SAKKl/OWlill. See Cart/tamtu. 
gauze safe-lamps iii general Use SAtiKNlTB, an ore of Titanium, 

amongst the miners, and of adding to SAlil.ITiS, a sub-sperles of augite. 

the security and happiness ol tikis SAL ALKMHKtlTH.—See .4lem- 
usefnl class of men, amply repays me bro/h. 

for the labour of twelve months, de- SAL AMMONIAC, (NATIVE), a 
voted to their cause, and for the salt found iii the vicinity of burning 
anxiety which 1 have often experi- beds of roal, Imth In England and Seot- 
enced during this progress of the in- land, at Sotfatrrra, Vesuvius, Kina. 

and other voleanie regions. It ronsisH 
" cVesreogt/e, Se/i. 9,1810. of muriate ef ainmonla. with a very 

" II, Daw.** minute portion of soda. There is also 
S. I have zbewn in the 'rraaz- a native aal-ammuniac formed in hede 
actions of the Royal Society, that the of clay, along with eutphur, in which 
power of Jieated wire gauxe to 




SA£. 

acid. Punt Ml>ami»ODiae condsU of a gonulne tern to any eempetind of 
muriate of ammonia only, definite proportions of an arid matter, 

SAh AMMONIAC, fsGCRET). with an alkali, an earth, or a dietallie 
NUltPllATE UK AMMONIA. So oxide. M’heii their constituents are 
called by its disciivetfi, Ulaulier. so adjii»te«l, that tliey will not alTert 

SAI, t'ATUAllTlCL'K -tMAllL'S. the colour of tincture of litmus or red 
Sulphate oi iiia;:iies!a. rahltajte, it is said to be a neutral salt. 

SAI, 1)E UCUIIL'S. Sulphate of If it redden this liquid, Uieic is a pre- 

putM‘ li. domiiianrc of acid, it is said to be acid 

SAli DirriETK’l.'S. Acetate of alone, and it is expressed by the pre- 
poia.h. fix taper oT bi. If, boieever. the acid 

SAJ, Naiire muriate of matter be deficient, there is said to be 

soda. ail excess of base, and this is expressed 

.''AI. t<l„\l'liKUl. Sulpliato of hy tlie prefix euA This expianatioa 
soda, of the eonslitiients of a salt, was ripo- 

S.tl, MAflTlS. tireen sulpliatc rously correct, accordiiijp; to the ideas 
of iron. formerly entertained of what were 

S.\L, MIIt.MtII.E, or S.M, MIAA- tlic constituents of an acid ; but it is 
Itll.K liKltl Siiiphatc of now certain that there are many salts 

smia. whirb do not contain either an acid or 

S.tl, MlKAnil.n PKllI.ATL'M, alkali. Thus muriate of soda, or eom- 
or S.VL KEftLATi.'M. I'oo'phate of iiioii salt, is, strictly speakinft. a chlo- 
sod.a. ride of sodium, and uniriatc of lime 

SAL IDLYCHREBT ULASERI. is a ehlurido of calcium, that is these 
Sulphate ,.f pota-h. salts are roinpounds of chlorine with 

SAJ, I’lti'NKLLA. Nitrate of the metallir l>ases of sodium and ealci- 
polasli, cas’ into flat rakes or round um, although they max be formed from 
balls, after fusion. the muriatic acid and soda and lime. 

SAl.ll'l.titl.K 11,\KES. are the al- It is proper to jruard the student by 
kalis, liiiit those earths and metallic these remarks aftaiust implieil recep. 
oMiies, which have the (xiiver of iteu. tion of the exflanatioii );iren of salts, 
tittliiiint acidity, entirely or in part, as bring in all cases rigorously cor- 
anil pi ixliinm; sails. rect. U is, however, sufliciently so for 

.'i.M.lt’A. The fluid secreted in the ordinary pur|iO'es, and wlirre it is not 
nooith, whirli flows in ronsiderahlc rigorously so, it is so tar so as to be 
qiiaiuity diiii'ig a lepast, is known by closely analogous to the actual fart. 
Ihe iiajHo of saliva. Saliva, Iveside Salts are in general soUildc in water, 
wall'.. wd.h'h < onstitutes at least four- liut the degree of solubility at ditferent 
filths ot Its hulk, contains the lolluw- temperatures, and the quantities of 
log iiigicdiciits ;— water required for the differeut kinds 

1. .Mocitage. of sail, are not, as jet, very accurately 

2. AiliU'i eii, determined. “ In sea salt prepared by 

'J. .Muiiale of soda rapid evaporation, the insoluble por- 

4. Ihiospliate of xida. tion is a mixture of rarl<uuaie of lime 

fi. I'hosphate of lime. with earhnnate of magnesia, and 4i 

l’!i<>s|d,alc of aiiunoiiia. fine siliceous sand ; and in the salt 

Itiit it cannot lie doulded. that, like pieparrd from Cheshire I riue, it is 
all (he ither aniiiial fluids, it is liahle almost entirely rarboiiate of lime, 
to many clianges fiom disease, &c. The insoluble part of tlie less pure 
Krugnatelli tnund the saliva of a pa- pieces of rock salt, is chiefly a marly 
tirnt lal uuring under an obstinate earth, with some sulphate of lime, 
venereal disease Impregnated vvilli ox- The quantilr of tills impurity is con- 
alic Btid, Tlie concretions whieli siderably lieiovv the average, which iu 
sometimes form in the salivary ducts, my experiments has varied from 10 to 
Sir. and tlie tartar or Iiony crusts, 45 parts in UiOO. Some estimates of 

wliich so often altarhes itself to the its general pro|Hir1ion. wheu ascor- 

teeth, are composed of pliospbate of tained on alarger sv'ale.inay be foriued 
lime. from tbefaet. tlial ttovenuuent in levy- 

BALMlAC, A word sometimes ing the duties, allow ti.5 pounds to tlio 
used fur sal ammoiUac. bushel v>f rock salt, instead of S6 

SALT Tbiahu been employed u {poundt, the usual weight of « bushel 
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•f ttM.’—Benn), PUH. Tmn*. for 
1810, part lit. 'llbe enormous conta¬ 
mination of the Scotch variety with 
that septic hitter salt, muriate of ina|r- 
nesia. accords perfectly with iny own 
experiments, and Is a reproach to the 
country. 

■* Tti’at kind of salt then," says this 
able chemist, " wliirh iio»»ei*ps most 
Cmineutly tlie coiiibincd properties of 
hardness, coinpartnpss, and perfeelioii 
of chrystals, telll be liest adapteo to the 
purpose of packing fisli anJ other pro¬ 
visions, because it will remain jicrma- 
iiciilly between the different layers, nr 
will lie very gradually dissolved by the 
fluids tliat exude IVoiii the prosioiuiis ; 
tims furnisliing a slow but constant 
supply of saturated brine. On the 
other hand, fur the purpose of pre¬ 
paring the pickle, or of striking the 
meat, which is dune by immersion in 
a saturated solution of salt, the smaller 
grained varieties answer equally well; 
or, on account of tlicir greater solu¬ 
bility, even better," provided they t>e 
equally pure. Hi> experiments shew, 
that in eoinpartiicss of texture tlic 
large grained British salt is equal to 
the foreign bay salt. Their antiseptic 
qualities are also the same. 

SALT(AM.MOMACAL, FIXED). 
Muriate of lime. 

SALT (AM.MONIACAL,SECRET) 
of Glauber. Sulphate of ammonia. 

SALT (ARSENAL, NEI'TRAL; 
OF MACQUER. Superarseniate of 
potash. 

SALT (BITTER, CATHARTIC). 
Sulphate of magnesia. 

SALT (CO-M-MON), Muriate of 
soda. See diet'd fMuriatir) ; also end 
of tlie ailicle Sa/t and HocA- flatt. 

SALT (DIGESTIVE) OK SVI,e 
VII'S. Acetate of potash. 

•SALT (UIGllETIC). Acetate of 
potash. 

SALT (EPSOM). Sulpliate of 
magnesia. 

SALT /FEBRIFUGE) OF SYL¬ 
VIUS. Muriate of putaah. 

SALT (FUSIBLE). Phosphate of 
•uunonia. 

SALT (FUSIBLE) OF URINE. 
Tfdple phosphate of soda and aminu- 

»is. 

SALT (GLAUBER’S). Sulphate 

of soda.” 

_^ALT (GREEN), In the mines of 
^elicsku the workmen give this 
MOW upper atrutum of autivt i 


•alt, which Is rendered impure by u 
mixture of clay. 

SALT (MARINE). Muriate of 
soda. 

SALT (.MARINE. ARGILLACE¬ 
OUS). Muriate of alum na. 

SALT (MirnoCtfS.MIC). Trlplo 
pho«phate of siula and ammonia. 

SALT f.NITROrs AM.MONTA- 
C.4L). Nitrate of ammonia. 

SALT OF A.MBER. Succinie 
acid. 

SALT OK BEXZOl.V. Benzoic 
acid. 

salt OF CANAL. Sulphate of 
magnesia. 

salt OF COLCOTHAR. Sul¬ 
phate of Iron, 

salt of EGRA. Sulphate of 
magnesia. 

SALT OF LEMONS (ESSK.V- 
TIAL). Superoxalate of potash. 

SALT OF SATURN. Acetate of 
lead. 

SALT OF SEDLITZ. Sulphate of 
magnesia. 

SALT OK SEICNETTE. Triple 
tartrate of potash and soda. 

salt OK StiDA. .Suhrarbouate 
of soda. 

SALT OF SORREL. Superoxa¬ 
late of potash. 

salt t>K TARFAR. Sul>earbo- 
nate of pota'«l). 

salt OK VITRIOL. PuriJicd sul¬ 
phate of zinc. 

SALT t>K VVISDt'.M, A coni|iottinl 
muriate of niereui y an i aiiiiiioni:i. 
See . flrmtninh. 

SAI/r (KERLATKj. I’lmspl.ale 
of soda. 

SALT fPOI.YCIIUKST) OF tJLA- 
SER. Sulpliate o* | o'asli 

salt (SEDATIVE). Boiacie 
arid. 

salt fSIMlUT OK). Muriatic 
ar.il Was tormerly called i>y th.s haiiic, 
svhieh It still rel.xms in eonum'iee. 

SALT (SILlMllREOUS) OK 
STAIil,. Sulphate of potash. 

Salt (wonderful^, suiphat* 

of soda, 

SALT fWONDERFUL I'ER- 
LATE). rhospliate of soda. 
saltpetre. Nitrate of potaph. 
SAND, Baud ia an Bsseuiblags of 
•mall stones. 

SAND BATH. See JIbifA. 
SANDAUIC GUM. A resin in 
yetlowisb-whlM tears, possessing a 
cotuidvraUo dc(re« of truotpattrucy. 
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SANDIVKR, or CtASS-GALL. 
Thi» is a. saline matter, which r|«(p» as 
A Mcum ii^ the pciU or erurihles in 
w'hirh <!a«s made. 

KAf*. The J^np of plai2t<4. in ifcne- 
Th), Is ver\' compound i»i its nature ; 
aud contains moet saccharine, inucU 
lairinous. and Hltiiinin<Mi« matter in 
the afburnum ; and iim^t taiiiiin niul 
extract in the hark. The cumt/mni, 
which U the nlUCllA;^ino^^ {iii;d found 
In trees iictweeii the wood and the 
hark, and which ix e^M^ntial to th«* 
formation 4»f new part*. «een!is to he 
derived Ironi thc'^e tW4i kinds of sap; 
and prohahiy in a coinhination oj 
the nmcilaitinoijs and a!humim>U'< 
matter i»f one, with the H»^trfn(reiit 
matter of the otlicr, in n stale lilted 
to herom** or^finii^eij hvthe separation 
of Its wetery parts.—'I he aU'wrnous 
of Mine tuM'S have heen rhetiu-> 
caliy exan»ii;cd hy Vautpieiin. He 
found in tlu»«c of the elm, heech, 
yoke tdin, hornt»eam and bach. ex« 
tractive and ittiici^^iiious matter, 
acetic a» id coinbn e?^with (•ola.^s or 
lime. The solid matter alT«>rded by 
their evafM»rnlmn >ielded an amnno 
niacal piobaldy nw'in;i to athu- 

meii : the '■ap of the birch afforded 
saccharine mnttei.—HtneoK, in the 
sapid the V ine und the elm, hn^de* 
tected a matter annhni;oiis to the curd 
id iiitik. Sir M. Havy loiind a Mihotanee 
«iimlur to all iiinen in the «ap of the 
wall lit lire lie loiind theJutee, wh:ch 
exude- t:»»ui the \esse|n ot the tnaTsh- 
mallow* when cut. to Ik* a solution ot | 
ninc}ia;te, — The Itiiids eiuiiained in 


most valuable fem. Tlie whiU and 
lale blue varltaiet, by expoaare to 
icat, liecouie snow-white, and when 
cut exhibit to a high degree the lustre 
of the diamond ; so that they are 
ufteu used instead.—Tlic most highly 
prized earieties are, the crimson and 
eariiiine, red sapphire, and tiie orUn- 
tal ruby of the jcu'eller. The next is 
iisuaUy culled sapphire. The next 
the yellow* sapphire, or oriental topaz. 
The aiterias, or star-stone, is a beau¬ 
tiful veiiety. A sapphire of ten 
carats' w'eight, i e. forty grains, is 
said to he woilh bltv guineas. 

SAPHIUIN. Haiiyne. 

SAltCOLlT£, a variety of anal- 
rime. 

SARI>R, urS.tUDOIN, a %*ariely 
of cariielian, which di>p1ays on its 
surface an agn*eable and rich red¬ 
dish-brown rohuir, hut appears of a 
deep ldood*red, when held between 
the eye and ttic lizhi. 

SAIIHON YX, unoiher variety, com¬ 
posed of layers, of white and red 
carnelian. 

SASSOLINK, native horacic acid. 
According to Klaproth, it consist** iff 
*<11 I oracir acid, I! fi rriicinotis sul¬ 
phate of inaiiguiiesc, and 3 sulphate 
of lime. 

SATIN SPAR, hbrous limestone. 

SA*rt*U.ATK>N S«iiiie siih^tances 
unite in ail proportiou.*!. Sm^h, for 
ex.'impli', a* acid> in general, aud 
Some other eii|t*i with water; and 
many of the metaUwith each other, 
fltil tliere are likewise many sub- 
which cannot be dissolved in 


the -ap vc^’'cl*‘ of w*lieut and bailey, i a f!u:d, ut a settled temperature, iu 
aibudrd, in «iime ex i'nmenl> whieh I , any tjinuitdv t•ey<*lul a certain pro- 
iiride on them, iiiiicilai'e, sugar, and { portion. 'J'hus water will iMmsoIvo 
a mMtt‘*r coagulated bv beat; which 1 onlv atuint <Hir-thiril of its weight 
|n*t wa-* m*»-t nhnndnm in wheat. I .»f cunnmui salt, and, if more be 


SAPPMIUK. TrV-ia of lluiiy and j added, it will reoiaiii solid. A fluid* 


eonindiim of llounion. A valtialde ' w inch holds in Mdutlon as much of 


ntineial of a heiiutifui blue t>r red | hiiv »>ut>stuMce a« it can dissolve, Is 
r*»h»ur, soiiifliim*-. white, rreeii. and i «aid to t‘e '•atiirated with it. But 


v**!lnw. Alter the iHuntoiid *t is the ,'•atiiratiou with one subMance does 
fi.'4rlc-*l niih-taiice in iiafitie. 'I'be | io*t deprive the tlaid of it* power of 
constituents i>f the blue sapphire,. acting uri and di-sohing some other 
aee<»rding l»» Klaproth, are t»S o, alu- • bodies, and in timny cases it inereases 
miiia h e. lime, and 1 i»X‘de of iron, ilhi.- |owcr. IVr example, water aa- 
Accordmg to i'henevix, the red sap- tuniteii with salt will nissolve sugar ; 
phtre c4M:taiiis alundna Pu, lime 7. and water saturated with carlmnic 
oxide of iron 1*2, and loss l*x. It is acid will dissolve iron, though without 
intusiblc before the ld(»w-ptpe; it this additbui its action on this metal 
becomes eleetrteal when nibbed, aud is scarcely perceptible. The word 
retains Its eleelricity for several saturation is Ukewdse used In another 




CHEMISTRY, 


princtplen produces a ))ody, the pro- 
perticfi of which differ from tlio!»e of 
it« coinponeiit partis, l>ut ro^cmble 
thoee of the predoniinntinK prliu'iple. 
When the principles arc in such pro- 
porthm that neither preiloiiiiimtos, 
thev are sai l to he saturated with 
each other; hut if olhcrwise, the 
m*»re predominant principle >s said 
to he aub-satunited or under-saturated, 
am! the other miiier-iatuialed or over- 
saturated. ^ 

8Ai:SSUniTE. a iiiineraU fioiiid 
at the foot of Monte Uosa, and «o 
called in honour i»f Sau»sure. 

S<‘ALKS OK KISH, are composed 
of ineiiihratie und pluisphatc of lime, 
ill alternate lavers. 

SCALES oK SKIIKEXTS, consist 
of horny riienihrane, without the 
phosphate t*f iiiiie. 

SCAMMONY consists of 

Aleppo. Smyrna. 
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ttnd i?o«i7/ort Lattrangt*. 

SCAWLITE, is aho called Kji-a- 
niidai KeUpar. 

H(;HILLKa SPAR, ia of an olive 
green colour, in rraniilar and distinct 
cofiirnions. It Ls found in I7>st in 
Shetland, and Potisoy, in HanlTfhire. 

Si'liOHL (Comitioif^. The hlaclc 
tourmalineol Haiiy. Its roi;'»tituents, 
arconliriff to Klaproth, are, •‘ilira 
3d7‘>* alumina 3t\>, inagm‘-in 0*2.*). 
oxide of iron 21, pc«ta»s 6, and a 
minute portion of mauj^aitese. It is 
corumon in granite giieisn, and other 
primitive r<H*ks : it is Monetliiies 
fiMiiid to f4»nn a rock hy itself, or 
mtxed with t(UHrfy.. 

Sf'HOIlL (iilue), a variety ol 
Haiiyne. 

SCHORL (Red and Tilanei. llu- 
tile. 

SillOHLITPL or SCIIOltUH’S 
TtiPAZ, eoiisists of aliinilita M, 
•iliea .3h*f3, duorle acid e*bl. Rerze. 
l;ne. 

HRA SALT, muriate of soda. 

SEA Wax. a lalhiwy-hMfkiiiR »uh- 
etancp, found in Lake Itaikal. 

SKBA4 IC ACIM, an acid nup- 
posed to have l>eeii found in fat of a 
•Iroitg dlflguatifif odour. M, Thenard 
4/8 


fltatet, wM merely muriatic or aeetle 
acid, or fat ehunged some way or 
other, aeeordiiig to the proeeia em¬ 
ployed. Th:» chemist having exposed 
the error of former rhendsts, proceed* 
to give an account of a real xebaele 
aei<l, obtained from hogs' lard ; hut 
this acid i\L llerxeltus eiideavourt to 
show is merely heitco.c aeUL cinitaml- 
iiatvd with fat. The eiigcrneM with 
which chemintii hnrrv from one euh- 
iect to another. In the hope of being 
tirst to make some iioial le discovery, 
prevents Hint rigm'oim examiiiaihui 
of nupuoted pci’iiliar Muhstnnees 
which they meet with, the number 
of which the prov;ie«4 of acience will 
prohaMv gieuilv rviiice. 

SKCDMIARY lUK'KS. are thoso 
in lileli numerous renmiri** of vc:Tct:i- 
hle>« ami atiinniN i»ccur. 'rhis division 
contains sand-stone, r»»al, stratitied 
lillle-^lone, chalk. Acc. Pebldcs amt 
water-worn frneinents of rockt be¬ 
longing to the former division* are 
commonly louiid in many of the se. 
condary rocks: hence it Is inlcrred, 
that they ha^e lieen formed at a Uter 
period, and heiu'C this class rveeivea 
lU iiaiite. 

SKDALINK salt. H4»racic acid. 

SKLi»K SKl<..\KTTE. Tartrato 

of pxtush and «odu. 

SKLKNri'K. Spany gvp*um. 

SELKNir.M. A new suh-tnnrc dis¬ 
covers.i bv M. HcfTCi’iits, which ha* 
the pt4»per(ic« oi a iiietHl eombliied 
with those t»l sulphur, to so great a 
degree, that it mlehl be supposed to 
be a new species of ^iilpfuir. I’l its 
reeulmc state, it ha* a biilliiint metal¬ 
lic lustre on the c\ternal «iirlnce, with 
a tinge ol ml: ihe fracture is litrcoua 
like lliat of sulphur, hut with a verv 
I til'iariT lii-trc, of a grey colour. At 
the tcmprtatnre of txdliiig water it is 
*ofteee»i, and at a higher temperature 
it n.dls: il may lu* distilb-d at a leni- 
peratnre apprcinrhiiig t** that «I boil¬ 
ing merriirv. Its yas, uifh which the 
heal4».l j*:»i*t of the ve-sel may he lilleil, 
is lellow. exactly like that of sulpliui 
If it he •uhltiiicd ill a large vessel. It 
is depos.ted in the form 44f flowers, of 
the c<i|onr 4tf cinnabar, which are not, 
b4>\vev.*r, ill the slate of an oxide, 
Hiiring its nudiiig. It preserve* for 
*ome time a eeilain di-grec of fluidity 
Mtithat it may he moubled between the 
Anger*, and orawn Into threads, Tha 
threads, wheu drawn init to a graat da* 
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grf# of flnmttitf If held h«tw«eii tbe ey 
and the liirlit* are traneparent, and of 
a riihy c*olour; while, by retlected 
light, they exhibit a briliiaiil iiirtallic 
liiMtre. It« aualogy to teiiitriuin haM 
iiidured him to i.ive it the iiaiiie of 
Mfifttium. It coukldiieii with metaN, 
and generally produeeti a reddish flame. 
The alloys have eoinimmiy a grey eo- 
loiir» and a metallic lu-tre. The eele- 
ntirel of p(»ta<*«iuiii di-itolven In water 
without evolving any ga'<, and prt»- 
dii«'e<i a fltiifi of a red eoUiur, which 
hail tin* tik<«t«* ol hydrohulphuret of 
pottt*oi. it dilute 1 liiutialic acid he 
poured iipou the Kpieimret ol |.otae- 
eiuiii, a ^eleiniretted h\dr«>gcfi ga* i« 
disengaged, %viiioh im Hi>lulde In water, 
and preei|ittate<i all nietalUr Mdutioin*, 
even llione ot zluv atui The gae 

hni* the odour of nulphtiretted hydto- 
geik gUK* when it i- diluted with air; 
hut, tl it he hteathed le»s dooted, it 
prudur,e« a painful in the 

none, and u violent inli.itninatioii etid« 
ing ill ratarrh, whieh eontitinen for a 
eoii»ttieralde length of tune. Selenium 
combines with the utkn'.i«ui, lodli in the 
hurnid way and hy fusion : these eotu* 
binatimii are r*‘d. 'I'lie sel^rtiir Is of 
ban*te« and of lime are uUo lel, hut 
they are Insoluble. It aUo disikohe* 
in inelttHl wax, and in the lat oils • the 
aoliitiuns are red, hut have no lo pa’ie 
odour. There exhl h!«o hydroseleuu* 
rets of the alkaliett nud of the earths. 
Selenium may he dis>o!vr>i in lotr.c 
arid hy the assistam e of beat : the 
aulutioii, uhe:i evap^ated and sub¬ 
limed, yteld.4 a mass tr\s«nhized in 
neeillea, \\ hirh is a j»r**lly simng a* id : 
H has a pure iieol tiavorir. and foritis 
ap<*eine nalts with the alk iHes. earths, 
and iikelaHie oxides. ‘I’iie s,'|eme and 
Is <ioltihie in water and iii Ji!f«dj*tl: its 
eonibiimtious with potass and atnmo- 
Ilia are delhpiesrent : the lutter is de- 
<Hiiii|»o«ed h^ nre, water is given out. 
and the Neleniiim is redueed. The 
eeleiinteii «f barytes and o! lime are 
Koliihle In water. The solenie arid, 
mixed w’Uh muriatic acid, is deconi' 
posed hy tine, and the s(detiiiim is 
precipitated in the t*»rm of a red \u*\v- 
der. Ily aulphiirrtted h)dn»gen g.as 
Ml orange-yellow precipiiato Is thrown 
down. 

SK.HlOPAli. Seeflpn/. 
8K1>TAHIA. or Limi HBLMON. 
Til, are roncrptlnn* of f«rni|[inous 
auttUi from K few Incbe, to a foot in 
V'J 


diameter. From Oil* *ab«taace Par* 
ker'« rrment for building under water 
i. made. 

HBIIOSITY. Bee Bfood. 

KKIll'EVTINB. Thi. beautiful 
•tone take. It. name from it. rarie- 
l^nted poluuni, lielnir .uppo.pd tii re¬ 
semble a serpent's skin. It riuisist. of 
silii-a 32, niBiEiiesia 37-21, alumina 0*5, 
lime JO-fi. inin 0-66, volatile matter 
and carbonic acid II’IS. Tbe colour, 
arc in<jst tteiierally various .hades of 
liKlit and dark irreen, which are inter¬ 
mixed in .pot. and clouds; some ?ari- 
ctic. are red. When Ircsh broken, it 
lias Slime ili-ifree of luSre, and a 
-lij(litly unctiiius feel; when pounded 
the l oiviler feels soapy It is harder 
tliaii lime-.toiie. but vield. to the point 
nl a knife, and will reeeive a very 
liiirh poli.ti. Wlien serpentine is found 
intermixed with patch-s of eryrtalline 
wtiite iiiarlde, it eoiistitute. a stone 
deiioininaicd ver<le-aiitii|ue, which i* 
hiirhty xalued lor ornamental sculp- 
liii-e. Some varieties of serpentine 
lire translueeiit, in other, there i. an 
appenraiire of crv-tallization, formiiig 
a miiierat called scliilier-spar. The 
minerals assoeiated with ser|ientiiie 
are zriierally allie,! to tale. Tliis rock 
is foiinil in beds in frnriss and slate 
rocks, anil sometimes rovers them ; 
accord II, lo llroiifiiiart, there is la 
tlie Iii,tier Pnlatinatc, a mountain ef 
ma,Ill-tie -erpciitliie, in which there is 
no trace of maeiietir iron-stone. 8er» 
licotine lorm- the upper part of .Monte 
Ito-a. one of till- lii,nr-t mountain, iu 
Siiiizctland. and U loiiiid in many 
■tip lie di-ti'ii-ts in Ivurope ; but ac- 
coiiliii, to l*.strin, there is no serpen¬ 
tine ill Nortliern Asia, nor wa« it ob- 
•cised liy lliiiiiboldt n the Andes. In 
('i.ru«-a!i. till- i-oek occurs with miea- 
►late lyinc over the irranite, and forms 
patt of llie promontory called the 
l.iiard lb iiit. It is not met with In 
aiiv otiier paid of Kn,land ; but there 
are rock, upproachiii, the nature of 
serpentine in Charnwoial forest, and 
in the eoiinly of Itadiior in M'ale*. 
Heaulifiil varieties of ,reen serpentine 
occur in the Isle of Antrlesea, about 
.six miles from the Paris copper-mine. 

SKRV'M. See ilW anJ Mi/k. 

BllA f.K. Slate-clay and bitumtnoiM 
Blate-«;lav. 

SIIPILilbS. Marine shell, may be 
divided, a. Mr. Hatchet observes, into 
two kind*: thoM that have e poneU 
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• new Mpeet. tritU u ennineUrd the UpypUen!) and Rhiuanf. to eie* 
eurfare, and wtiea hroV.en are often nite the feUpir I* iretteraUy red. n»d. 
■n a alight degree bf a fil>ri>n<i texture: (he hornhlende hlaet or darlr (• een. 
and thoae that have generally, if not When homlilende irertomiitatee an l 
alway*. a atrong eiiiderinl., under the ii'v-iuia aie •liiull, it >v eiUled 
uhiohiethe ahell, prinripallr or eii- greeii-.ioiie. 

tirely rompoted of the ruhetaiiVe railed SILK'.A. .SILEX. Sll.ICniMi nr 
narre, or mother-of-prarl. The por- Sll.lClors e.arth, U one of the moet 
rrllaiiou* Mielle appear to oneiet of almndHiit ;iili>taiicrH in natiire.-atl^la 
earhonatr of lime, remeiited hy a very the rhief r.tmponeiit part of ,.*ii^. 
aonall portion of animal gluten. Thin saniKtoiie, tliiite, granitr, quarts, pur* 
animal gluten in more ahundant in phyry. r»vk rry>ta], ogntre, and inauy 
some, however, ae in the patrllte. The ireriuue stone,. It is th,- siihslunee of 
mother-of-pearl shells are e«tni)o«ed | which the rolid flame of many uiouu- 
of the same substances. They iliffer, j tiiiii* is coiiipo-ed, and it prohal 1> is 
however, in their structure, which isl'Oofa great part of the globe ilsell. 
lamellar, the gluten forming their ! Its -pecilic gravity is at-mit 2 „i:. Si- 
nieiiihraiies regularly allernaliiig with I lev nlien pcrleclly jure i* a fine pow- 
slrata of rarl-oiiate of lime. In these j der, hard, insipid, and v.i'honi sloe,! ; 
two, the gluten is mnch more iihun-1 roiico to the toiieh, and •« i.,lclirs and 
daiit. Air. Hatchet made a few ex-■ ucats away gla-*. When mixed witn 
periiiients on land shells also, which | water it does not foiin an adhesivo 
did not exhibit any diderences: Imt i soil mass, and -ooii tail, to the 1>ol- 
the shells of the eriistarcous animals * t,ini, leaving the water clear. If silex 
he found to contain more or Ic-s ln" very minutely diiidcil, it inav l.e 
phosphate of lime, thourh not eipial dissolved in watei to a veiy small 
in quantity to the carbonate, and degree. To obtain siliea perfectly pine 
hence npp'roaebing to tbc nature of forexperiinrnts,igiiitepowdered qiinit: 
bone, Liniiicus therefore, he observes, w iin three purls of pure potU'S in a 
was right in cniistdering the rostering ‘ilvcr ciuril ie, add to the solution 
of the echini as eriislaeeutis, for it enongli ol acid to saturate the lukali. 
contains pbosphate of lime. In the aii.l evaporate to dryness, and we thru 
covering of some of the species of have a grilti iioiviler. which when 
asterias too, a little phosphate of lime » ashed w ilh water will lie pure silica, 
oeenrs: hut in that of others lliere is .Although we rannot dissolve silica 
none. artificially, we tind it done hy iialurr. 

KHLSTUS fAKOILLACEOrS), The Bath waters and oilier mineral 
clay slate. springs, contain silvx In solmion in a 

SIlyEIlITK. Bed tourmaline. very •mall portion. 'Pie grc.af sj tings 
SinKIllM'Alif'ITK. Hrosvn spar, ar'd w ater siion'* of Cryser in the is- 
SinKKtlM. Phosjdmrct >f iron. iand of lecivnd, which pti.jcct the 
SIENITE. A stone enmpeseri of w .iler Ihi |i rt high, cni.tainsdexdis* 
felspar ami horntdende, and sometimes solved I y ...me procs*Bs of nature, (»r 
quartz and hlack mica. The traimi- Ih*" water islling down deposits such 
tions hy which granite passes into :i <,na'titv of sillctous earth as to 
sieiiite, and the latter into porphyry, fnnii a soft of <up around the spring, 
trap, and hasalt, are gradual, and i'll In this process the pressure and he.at 
some roeks almost imperceptible, of the water inay, perhaps, greatly 
These changes are prineipally effeeted contribute to the effect. Silica is a 
by an interiiilxtiirr of the inineial a|. very necessary component part in 
ready described under the name of good mortar. "When reduced to mi- 
liofnlilende. Tliis substance forms the nute parts, cither hy nature or art, it 
conuectiiig link between granitic rocks is employed in making stone-ware. It 
and those which are »l undoubted vol- is the chief substance of which glase 
canic origin. It oeenrs in some gra- is made, for which purposes it is 
nite, and when the quantity increases sinelted with the alkaline salts in a 
and supplies the place of quartz, it great heal. A variety of these salts 
forms the rock denoDiinatea sieiiite, are used for the purpose, and metals 
from Biena in Upper Egypt, where are also frequently employed. Rillca, 
it alMH4)4»,Bnd was employ^ forpnr- it is probable, is composed of oxygen 
P'nies of avchitMtore and Kulpture by and a luetallie basis, which nay b« 
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ealM »Uleiim. By ytaiTnjr tbe t»- 
pour of potMMlfiTB (trtr anira in an 
firnitod tuW* air H. Barr obtained 
m dark rokNired pcnrder. n l'iirh he fKUp> 
pOMMl to be the hn**tfi of this earth : 
Lnt tti tUU tubetanee waa decomposed 
by wktetf tt im;>o9f^ib}e to wa^U 
•tray the |ioU»9. 

BiIAQiK. TVIluriuro, nccordliiir to 
Wert<er. 

the 'wh‘trj»tof alt mrlaN, 
ftmaMerufdy harder than t:o]d* v^'ry 
«imii!e and malleable, hut ie«4 inalie- 
able than !?o|»J ; for iln* conilnuify »*f 
It^ part^ hesfins t‘» ljr«‘ak u hru it i- 
hammered out ir f«« ieu^e* «'f ul out t!.e 
hm»«tie<i and tloOi-U'.nlto purt *>! 
an ineh Ihirk. whteh i** nooe than one 
third thinker than pold Inai ; in this 
Ma’e it dn«'s in*t Iraii'in i t ie 1 ::hi. 
IfM rpeeitir pravjlv !•* iVoni i;el h- in-.t 
It iirtiites hef«»re ior)ltii<;t. arol r* i^it r.-*> 
a stroiip heal to luso’ it. Th-* h;*:»t * f 
ouinmon i-* i!.-nn\« ient to 

oxidire it ; i*iit the heal . f ti n nu 
1 'im‘erful hurniiuT leii'i*-* a 

portion of it, and <• il to en. l 

luine« ; whiih, vvlieu reet-ived lui a 
plate 4if ridd, are louiid to Ik* ••>f\er n 
the tnetallu* htate. Il has hl.fv.if-** 
been partly osidlra^l tiv tweut\ '*»»<•- 
rrssive ex|H»«iilvs t** the h*-ut »»l' l >*■ 
piircetaiii lurnaee at Sevr. *'. fU ja^s. 
Inj: a ulrunj ejertro* shori^ thrm.rh n 
•liver wire, it may he emnoiled \i,u* u 
hloek oaide ; and hv a p«i\ierfui g il- 
vanie hattriy.nilvi'r hs'\f may he iiwHie 
to l urii with a heantilnl utreeii 
Lavoisier otiillxed il l\ the hli-u>td|e 
and ox>i!ea pa« : and a Hiie siUe; 
wive burrih In tiie ktudle*! nniled 
•tream <it ovygennud I'Mlropeii p-ases. 
The air altei*** It \evv little, t><i*t>vdi it 
l< disi'cund to iilitaln n thin pin pie or 
hlaek cuatiuic from the ^tl!p^ur• u« \a> 
pours, uhioh are emltte*! fi *in un.mal 
ruhstanees, drains, or pntrehn.tf uoit* 
ter*. ThU eouiuiir. af*er u li*oir se¬ 
ries of years, has !H*eii *khseiv^.,l t<i 
male ofl’ from fina^re** of -*rver ex|<*i»ed 
iu ehurrhes : and uas found, <>u exa 
minatioii, to eo.i^io-t of silver muled 
with suird.ur. Silver U “olnhJe in the 
•iilphinU arid when courentrated and 
htdllnir, and the tnelal in a slate ot d;» 
vishm. The iniirialie a<'id doe* not 
art u^en it, hut the nUric acul. If 
aemewbat diluted. dluMdvea It with 
frreat rai’iiii*v, and with a plenllfiil 
dtsengiu'emeirl of nitious ffas ; which, 
during Its extricotloih give» a blue or 
4dl 


grreu colour td tlie acid, that autirely 
di^appeara if Uie nilver mad« uae of 
he pure ; if it rontain eopper, the ao* 
hitfon remains greeniiih; and if the 
aei'I eonta'n either «ulphurie or muri¬ 
atic aeid, these coiiihine w‘ith a por¬ 
tion of the siher.aud form scarcely 
sohthle compoutids> which fall to the 
bottom. If the xUver eontaiii gold, 
tbU inelal aeparalet in tdackiftb-iuH 
!«<ni‘pd tioeks. The tiltrie acid dia- 
solvesonure tlian half itw weight of 
*>iher ; nnd the solution U very catts- 
t o, that is t4» «ay, it deatroys and ent- 
!<»de- anhuul -uhstaiices very power- 
iiillv. The Mdutjuii 4»r allverf when 

• nhv siduruted, deposits tl*in crystals 
n** It eooN, nnd also by evaporation. 

I Thi Hcnre called lunar ultre, or nitrate 

• d iUir. A gci.lle heat is sulfick*iil 
j ut iu-o them, and drive oflT tlieir whaler 
{O' (ivMul izatton. In this situation 

iiitrale, or lather subnvtrate, for 
j tl><- lo'iit drivi's off part of the acid. U 
of l Utek coh*ur, may be east into 
I ^:i>'ks ill a ii)i»uld, ami then 

o r.ii-* th'* lap)'« iiiferualls, or lunar 
! i iiu-tic iisc.l in surgery, A stronger 
' dci otitposes nitrate of silver, the 
I .u'l i tU.iig «>ff. anti the sdvor remain- 
j ui;r puki*. It is iihviou-that, fur the 
j i**r:ioiig the lunar eanstie, 

i> i'* not mveosai'y lo Miller the salt to 
rr\!*tanize, hut that it may bemadetiy 
cv (pttr.iting the s(iliitii*ti of silver af' 
to drv'tiess ; and a- simiii av the 
«:i]' i- fii-cd. ami ceases to b« i1.lt may 
l*e pi urrd out. The nitric arid diiveu 
oh rptiii nitrate of silver is derom- 
p«'-ed. the priulurts heiutf oxygen nnd 
lotrr.^'iui. The sulphate t»f Mlver. which 
is ituoM'd hy pouring sulphuric acid in¬ 
ti* the n;(ric »t*lution of silver, is spa- 
soluble iu water; and on this 
:iiu'k«u<Tt toiiiis erv-tuN, which are so 
lliat they compose a white pow¬ 
der. The ninrlatic aeid preeipitatea 
from nitric acid the s»line cumptmnd 
called liiim-coruea, or hum silver ; 
which has been so distinguKlicd, be¬ 
cause, when melted and rooliH), it 
fonns a t>eii:i-transparent and partly 
flexihU* ma-s. resembling hum. It la 
^upiHised that a preparatioa of this 
kind has given rise to tlte aeef'unts of 
inalleable ginvs. ThU effect takes 
place with aqua regia, which acts 
strongly on silver, Imt precipitates K 
in the fWtu murrUe, as fust as it is 
liis-oived. if anv salt with base of al¬ 
kali, cuotaiulug the muria^ acid, be 



CIIEMI8TBY. 

•Idfld to the nitrie tolutlon of silver. By beat it fahes Intoft fnrMBitliopMiM 
the same effect takes place by double irlase. Carbonate of sliver is a tvhito 
affinity ; the alkaline base unllinit with insoluble powder, ndiioh it Idacbeoed 
the nitric acid, and the silver falUnf by llyht. Tlie flnate and borate are 
doani ill combination with the muriatic eiiuHlIy solnble^ nistilled vinegar 
acid. 8inee the muriatic acid throa's readily dissolves the oaide of silver, 
down only silver, load, and inereurv, and the solution affords long white 
and the latter of these two is not pro- neeillrs, easily crystslllsed. . The pre¬ 
sent in silver that has passed rupetla* cipitates of silvcn which are formed 
tiou. though a auiall quantity Ilf copper by the addition of alkalis or oartfas, 
may elude the scoriAcation in that pro- are nil redueilile by mere heat, witb- 
cess, the silver which may be n^rived nuttheadditionufanycoinhastihlesnb- 
from its muriate is purer than ran stance, .ft dclonatiiig ptiwderlias been 
readily be obtained by any other sold lately in Imndon as an oliject 
means. When this sa’t is exposed to of aiiiuseiiient. It is enclosed lietwern 
a low red-heat, its acid is not expelled ; the folds ol a card, rut in two leugth- 
and a greater heat rauses the whole ways ; tlie powder being placed at one 
concrete either to rise in fumes, or to end, and the other lieing iiotelusl. that 
passthrough the pores of the vessel, it may Im* distiiignished. If it betaken 
To reduce it,therefor-, it is necessary by the notched end. and the other bo 
that It should he triturated with its lirld over the dame of a candle, it 
own weight of Axed alkali, and a little soon detonates, with a sharp miuihI, 
water, and tlie whole afterwards c.v- and violent tlaioe. The card is tom, 
posed to beat iu a crurihle, the Imttoni and rhaiiged brown; aud the part 
of which is covered with soda ; the in eoiilai t With the eoni|H»ition is eo- 
mass of muriate of silver being like- vereduitha slight mrtaille coating, 
wise covered with tlie same siilistaiiee. of a grevisli-wbite colour. Tliis nnn- 
lu this way the acid will be separated pound, wlileh M. Oewotils calls deto- 
from the silver, wbicli is re JiicikI to its noting silver, to distinguish it from 
raetallic state. As tlie pn-cipitute of the liilminating silver of .M. Ilertbollet, 
muriate of silver is very pereeptible, may he made hy dissolsing silver in 
the nitric solution of silver is used as purr iiitrie arid, and pouring into tho 
a 'test of the pr,-sence of muriatic soln’ioii, while it is going on, a suAi- 
ftcid in waters ; for a drop of this >o- rii-iit nnaiitily of rectiArd atcoliol; or 
Itttiun poured into such waters will hv nd'fiiig ali-oliol to a nitric soliition 
cause a verv evident l•illll•line'S. The of silver with coiMlderabto excess ot 
solution of -ilver is also used hy as- .orid. In the Arst rase, the uitrie acid, 
savers to puriiy the iiitiic acid fimn into which the silver is put, must be 
any admixture of inurialic acid. In liealed gently, till the solution rnm- 
this state they call it pieeip.tatrd meners, that is, till the Arst bubbles 
aquafortis. M. Chenevix fou'id, that beciii to appear. It is then to lie re- 
a chlorate of silver may he forn.ed, hv moved from the Are, and a sufficient 
passing a riirrent of chlorine threiigh qniiiility of alcohot to be added Imme- 
water in wliieh oxitle ot silver is sns. diatelv. to pieient the evolution of 
peiidod ; or hy digesting pliospiiate of ativ nitrons vaimurs. The mixture of 
silver with hyperoxyiimriatr of alii- the two li<|iiors orcaslous an extrira- 
niina. It requires only two parts of tioii of tieat; tlie efferveseeiiee quickly 
hot water for its solution, and tills rrcoiiimeiieps. witliiiut an) nitrous gas 
affords on eooiing, small white, being disengaged ; aud it gradually iio- 
opaque, rliomboidat crystals. It is creases, eniittlug at the same time a 
tikew ise somewhat soluble III alcohol, strong sniell of nitrie ether. In a 
Half a grain,mixed with half as niiich short time the liquor heeomet turbid, 
sulphur, and struck or rubliol, deto- and a very lieavy, wliite, cryatalUne 
nates with a loud report and a vivid powder falls down, which must be ae- 
Aash. Comi'oiiiids of silver with other parated. when It eeasei to increase, 
acids are best formed by precipitation and waslieil several time* with small 
from its solution ill nitric .xcid ; either quantities of water. If a very acid 
by the acid Itself, or by its alkaline solution of silver previously made be 
aalts. -Phosphate of silver is a dense eiiiployed, it must be heated gently, 
white precipitate, insoluble, in water, ami the alcohol then added. The heat 
but ftoluble in an cxceu of its ttcid. excited by the nditun, which is to tm 
4S2 
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mtd« rnlaaBr.tMMi oeenloHk > eon- oxide tothon to be ndded, till the ell* 
■ideronle ebnlUtien. Ud the powder rer U completely eoTered, end nil tbn 
ioimedlntelyproeipltatee. It would be ipacet between the coils filled. A 
supetfiuous to reniiDd the chemist, cover Is then to be luted on, with n 
that the mixture of aleohot with hot small hole for the escape of the fas ; 

idtrie acid Is tUMe to occasion acci- and after it has been exposed to a 

Sents, and that it is consequently pru- heat sufficient to meK silver for about 
dent to opei ate on small quantities, a quarter of an hour, the whole of 

This powder has the foDowiiif proper- the alloy will be oxidized. The con- 

ties: It is white and eryatanine ; hut tents of this erucible are then to be 
the size and lustre of the crystals are poured Into a larfer, into which almut 
variable. Liflit alters it a little, three Unies as much powdered freen 
Heat, a blow, or ionp continued frie- flass has been previousiy put; a euver 
tion, eanset it to iiifiame with a brisk luted on as before, to prevent the ae- 
delonation. Pressure alone. If it he rcss of any inflamniahle matter; and 
not very powerful, has no effect on it. the cruelbie exposed to a heat suffl- 
It likewise detonates by the electric riently stronf to melt the flass very 
spark. Ills slifhtlysnlnhle In water, ttutd. On CMlInf and breaklny the 
It has a very stroiif nirtalllc taste, crucible, the silver wilt be found re- 
Ooueentrated sulphurie acid orrasions dueed at the bottom, and perfectly 
it to take fire, and is thrown by It to a pure, ftulphur rombliies very easily 
considerahte distance. Hllute sul- with sliver if thin plates, imbedded in 
phuric acid appears to decompose it it, he exposed to a heat sufficient to 
slowly. melt the sulphur. The snlphuret is of 

JProettt for ttMraXing tiivtr fi-om a deep violet cnlnnr, approaehinx to 
copper, hp Mr. Kctr. Mark, with a dcfrce of metallic lustre. 

Put the pieces of plated metal into oiiaqur, lirittle and soft. It ia more 
an earthen ziased pan ; pour upon fusible than silver, and this in propor- 
them some arid liquor, which mav ho lion to tlie quantity of sulphur rom- 
in the proportion ot eifht or ten pounds bined with it. A stronf heat expels 
of sulphuric acid to one pound of ni- part of the sulphur. Sulphuretted 
tre ; stir them about, that the turfares iiydrnxen soon tarnishes the surface 
may be frequently exi>osed to fresh nr polished stiver, and forms on it a 
liquor, and assist the action by a fen- thin layer of sulphuret. The alkaline 
tie heat from 100 to 200 def. of rah- sulphuivts eombine with It br beat, 
reiiheit's scale. When the liquor Is ami form a compound soluble in water, 
nearly satiitated, the silver is to lie Acids precipitate sulphuret of sliver 
precipitated from it liy common salt, from this solution. Pliosphorus, left 
whicli forms a iiiiirlate of sllver.easily ill a nitric solution nf sliver, bernmea 
reducible by nieltiiif it in a erucildc covered with the metal in a dendritle 
with a sufficient qiiantily of potash; forni. Ity ludlinr, tills becomes first 
and lastly, by refitiinf the ineited sil- white, then a lifht black mass, and la 
ver If iirccHSary, with a little nitre ultiiiiateir converted into alight brown 
thrown upon it. In tills manner tlie phospliur'et. The best method nf forin- 
sllrer will be obtained sufficiently inf a phosphiiret of -liver Is Pelle- 
pure, and the roppi-r will remain un- tier's, which consists in niixiiif phos- 
clmnfed. Cilherwite the silver may phorie aeld and eharmal with tftb 
be precipitated in its nietallir state, by metal, and exposiiif the mixture tn 
adifliif to the ‘nlution n( silver a few heat. Most iiietallir siihstanees pre- 
«r the pieces nf copper.and a sufllrlent elpitate silver in the nictallie stale 
quantity of water tn enable the liquor from its solution. Tlie assayers make 
to art npon the copper. Mr. Antirew use of copper to separate the silver 
Thnnwon, of llaiichorr, has recom- from the nitric acid used in the pro- 
mended the ioUowinf metliod of pu- cess of paitlnf. The precipitation of 
rlfylnf silver, which he observes it silver by mercurv Is very slow, and 
equally applicable to gold. The ini- produces a peculiar symmetrical ar- 
pure silver Is In be flatted out to the ranfement, called the tree of l>lana. 
ihinneas nf a sMIUng, rolled up apl- In tills, as In all precipitations, the pe- 
rally, and nut into a crucible, the bat- qnliar form may be affected by a ra- 
tora of which it covered srith black riety of concomtttnt clreumstaneea; 
OftMe of manganese. Here of thia for wUcb leateB one aroeezk ttMeiny 
483 
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•neca^A better than anothtr. Make 
an amalgam, without heat, of four 
drachms of leaf silver with two 
drarhms of mercury. ItissoU’C the 
amalgam in (our ounces, or a suffideiit 

3 u.iiitily of pure nitric arid of a mo- 
crate strength ; dilute this solution 
III about a potiiiii and a half of dUtill- 
cil water : agitate the mixture, and 
preserve it for use in a gtas.s buttle 
with a ground stopper. M'hen this 
preparation is to be use-1, the miaiitity 
of one ounre is put into a phial, and 
the size of a |>rn of aiualgain of gold, 
or silver, as soft as hiitier, is to he 
added; after which the vessel must 
1*0 lelt at rest. Soon alterwards 
small filaments appear to issue out of 
the ball of amalgam, which t)uickly in¬ 
crease. and shout out liranrhes in the 
form Ilf shnib.s. Silver unites with 
gold by fusion, and forms a pale alloy, 
as has been nlrcadr mentioned in 
treating of that metal. With platina 
it forms a hard mixture, rather yei- 
lou'er than sliver itseli, and of difltcnlt 
fusion. The tivo metals do not unite 
well. Siller iiieltrd with one-tenth 
part of eiudc platina, from which the 
fen iiginons particle* ha-l been si-pa- 
rate-l hy a stionc magnet, rnuld not lie 
reinieri-d eli-ar of scaliroiis parts, 
th'oiirh it was re)-.-.vti-d.'v fused. )Kiiiie-l 
out. nil I la.iiiiicieit hctweeii roilers. 
It was tlii-ii fiise-l and iiiiTcred to cool 
in l.'ie crueil'le, hut with no hetb-r 
snc-css. Afti-i it liail t*cen tornieil, 
hy rolling aii-l liamiiierliii', into a 
S|oo!i 111 ] l-l.\i-p,pe eipei iioeiits, it 
w.is --vp. -'-i lo a low rc'l-lirat, and 
hj*ee;ue roug!,, aii-l Mist-Tcl oier its 
w)r‘I.‘ -ml ice. Thetjiiaiilit.cswere 
oil- tiiin-irc i grains 111 si)%|.r, and ten 
ci.aiiis of platina. Nitre was ud-led 
di.'.ng lit-}-ilver very ri a- 
d ly rouit.iues iv 111 ini-reiiry, A very 
eei'-ihle -icgier of heat is produce-l, 
K-!,-ii .slier leaf and mercury are 
I'liea-led together in the palm of the 
hall-!. With 1-a-l it forms a soft nia.ss 
|.'s-sonorous than piiresilier. With 
e<ipp,er it heroine* harder ami mure 
soit- rons, at th- same time that it re¬ 
main* sufficiently ductile: Uits mix¬ 
ture is used ill the British eoinage. 
1.2) parts of silver, alloyed with one of 
copper, form Hits comfiouiid railed 
staudard silver. Tlie mixture of sil¬ 
ver and iron has been little examined. 
With tin it forms a compound, wliieb, 
tike that of gold wiU> the tiune mettili 


has been" Mid to be brittle, howeree 
small Uie proportion; thouyh there is 
probably as litUe found attoii fur the 
assertion in the one case as in the 
other. With bismuth, arsenic, xinc. 
and antimony. It forma brittle com- 
priundi. It dues not uuito with nickel. 
The eompound of silver and tungsten, 
in the proportion of two of the former 
to one of the latter, was extended un¬ 
der the haiiimrr during a few stixikes ; 
but afterwards split in pieces, bee 
iron. 

The uses of silver an- well known; 
it is chielly applied lo the funning of 
various utensils (or domestic use, ami 
as the medium of exchange in iiiuiiey. 
Its disposition to assume a black co¬ 
lour by tarnishing, and its softness, 
appear to be the chief ubiredion to its 
use in the construction of grmiuated 
instruments for astronomical and 
other purposes, in wliieh a good while 
metal would be a desir.-iblc acquisition. 
The nitrate of silver, beside its great 
use a« a caustic, has been employed as 
a medicine, it is said witli good suc¬ 
cess, in epileptic cases, in the dose of 
l-20tti of a grain, gradiiulli increased 
lo 1-Sth, three times a--lay. l>r. f'appo 
gave it in a dose of l-4tli of ,x grain 
three times a-ilay, and alterward four 
times, ill wiint he supposed to lie a 
ease of aiigiiiii pccti-ris. in a stout man 
of sixty, whom he cured, lie took 
it for two or tiiree inontbs. Dr.t.'appe 
iiir.icinrs, that it has the elTect of in¬ 
creasing tlie nerr-iiis power, hy which 
iniiseiil.vr nclivui is excited. 

Sll.VEKINti. There arc various 
methods of giving a covering of silver 
or silvery aspect in the surface* of 
t-odics. The appUcaliun of silver 
leaf i> luatle iii the s.aiiie way as that 
of gold, for which see gt/i/jiig. Cop¬ 
per ni-iy be silvered over by rubbing 
it wi;h the following powder:—Two 
ilr.’ichuis of lai tar, the same quantity 
of cuinnioii suit, and half a draclim of 
aiuin.are mixed with lifteen or twenty 
grains of silver precipitated from nitric 
acid by eoppx-r. The Mirface of Ibo cop¬ 
per becomes wiiite when rubbed wHh 
this powder, wliich luuy afterwards 
lie brushed olf and yolishrd with 
leather. The sad-llers and harness 
makers cover their wares with tin for 
ordinary uses, but a choap sf rprlii|p 
lx usei for this purpose, a* follows ; 
—Half an ounce of silver that has 
been prccipilatecl from a-^uafortis by 
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th« Mdittm of copper, common salt, 
and muriate of ammonia, of each two 
ounces, and one drachm of corrosive 
muriate of inercury. are triturated 
together, and mode into a paste with 
■water; with this, copper utensils of 
everj- kind, that liave been previously 
hoiled with tartar and alum, .ire 
rulilied, after which lliey Ore ini^e 
red-hot, and then polished. 'Plie in- 
tentioii of this process appears to lie 
little more than to n)>p|y the silver 
in a state of minute dirishm to tlic 
eican surface of Itie coj per, and af¬ 
terwards to tlx it there by fusion ; aud 
aeeordint'ly this silverinjf may t>e ef¬ 
fected hy usiiifr the arttentine preri- 
pitate here mentioned, wiili liorax 
or mercury, and raiisinft it to adhere 
by fusion.' The dial-piates of clocks, 
the scales of baroinetors, ami oilier 
riniilar articles, are silvered liy ruli- 
ing upon them a mixture of muriate 
of silver, sea salt, and tartar, and 
afterwards carefuiiy wasIduR «iT the 
saline matter with water. In this 
operation, the silver is precipitate,I 
front the muriatic .acid, whicli unites 
with part of the coppery surface. It 
is not duralde, hut may l>e improved 
hy heatiiiir the article, and repeati'iir 
the operation till the coveriu|C seems 
siilRclently Ihich. The silvcrin* of 
pins is olTccted liy hoilinp: them with 
tin ntiors and tartar. Il<dt<iw mir¬ 
rors or ylotics .ar,* silacrcd |,y an 
amaly.im coiisistlni' of one part 1,\ 
wc wilt of Idsiimth, lialf a ; .art ,.f 
lead, the same ipiantitv of pure tin. 
and two parts me:c,try. The solid 
niclnls ar,' to be first I'nsed topclher 
and the mei cury adileii when llic mix¬ 
ture is almost c,d,i. A very tnuitle 
hent is sulbcient to fii-e Oils nmnl- 
gam. Ill till, state it i» ponre,! into 
a clean rlass i;l,i;,i* iuteuilcl to tic 
silvered, jiy mc.»ns of a paiwr luiincl 
which readies to tlie liottuui. At a 
certain tempciuluir it will stiiji to 
the plass, which liy a proper motion 
may thus be silvered rorapletely, and 
the superfluous amalftain poured out. 
The appearance of these toys is va¬ 
ried liy u«in;' ^lass of dilferent ••o- 
loiirs, such as yellow, Idue, or «rccn. 

HINTKIl. is a dopusiti m of earth 
previously dissoUed in water, (laic 
sinter, or calcareoas sinter, io a de¬ 
position of calcareous earth. We have 
already notired it under its proper 
head. Bilieeuue siatec is less tre- 
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qnent, but is found aronnd the hot 
springs of (Seyser, in the island of 
Iceland, and also near other hot 
springs formed by volcanoes. Oreat 
abundance is found in tlie island 
of Kt. .Michael, one «f tlie Azores, 
particularly in the valley of Furnas. 
W'lierever the water has floived, de¬ 
positions of siliceous sinter have ac- 
enniiilated, and circular basins, com- 

f insed^iitirely of this sulistance, have 
lere and there formed around a 
spring. The siliceous matter rises in 
many places eiglit or ten inches ahoee 
tlie level of tlie water, and is often 
exceedingly lie.'intiful. tirass, leaves, 
and other su'ustaiices, are often en¬ 
crusted witli it. Where Hie water has 
dashed irreenlnrly oi-er the basins, 
the depositions are rough, and often 
prestmt an appearaiiee similar to 
those of Iceland, which have been so 
well compared l>y sir Ueorge Mae- 
keiizic to the Iteads of cauliflowers. 
The -ppcific cravitv varies fisim 
to 0*11. liy analysis it is found to 
consist ol S.l'flj siicx.and I6'3i water. 
There is a kind of sinter eompused 
chiefly of aliiuiinotis earth, 

SI,ATK, f.\,lhesive). —.ssee Clav. 
St.ATK-COAI,.—.Sice <'<nl. 
SI,.VTK-Sl*All, or SfHIFFER- 
SI'Alt, a s-.o-cies of limestone. 

Si.lt'Kli.N.SIOEl^. a miiteral fi'nnd 
in nc:liyshin», which lias Hits remark- 
ahlc property, that when tlie roek in 
wi.ieh it is co.’itaincd i- tlruel; with a 
h.tuiiiier, ;i er.s-Ming md-e is h“ai,i, 
which is peii'Taily follum-d l y an ex¬ 
plosion of tin* rock ill Hi' dircclioa 
and nciglihouiliood of the vein. 
S.M.M/r.— See Zn^rr. 

S*'e 

S.M.tll.VHHl .S,—See f. M rn//. 
StI.M*. .Mae(|iier gives ns the f(d- 
lowliig pro>i"s for <il soip;--One 
part of i|uirliliin" and two parts of 
good .Spaiii'h smla, are l oiled toge¬ 
ther during a short time, with twelve 
tunes as mueh water, in an ir,'ii eal- 
dron. This lixivium is to he rtltered, 
and evapor.«ted l.y heat, liil a phial, 
whieh is capatde of eoti'aining an 
ouiiee of water.shall eoiitain an ounce 
and Ihree-elglitha of this eone 'nt rated 
lixivium. One part of this Uxivium 
is to lie mixed with two parts of oil of 
olives, or of sweet almonds, in a glass 
or stoneware vessel. The mixture is 
to be stirred from time to time with 
au iron spatula, or with a pestle, and 
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It MNW tWok fnd wMt«. The 

combifiatlon is fraduajlir coniplptlMi, 
and in aeren nr rif^ht days a very 
white and firm aonp is obtained. For 
tlin rnararr sorts of soap, rheaper 
oils are employed, snch as oil of nuts, 
Ihneed, hemn^ed, fish, &c. Either 
of these kinds of soap, to be pond, 
must neitlier feel grteasy or iinrtiotis 
in water, nor exhibit any restlpe of 
fat upon the water. It oupht farther 
to dissolve easily in water, and lather 
well, as likewise be easily soluble in 
alcohol. It must not become moist in 
tl« air, or throw out a «sline clfiores- 
cenee on Its exleriiat sitrlare. 

F'or making Broten or YrHonf Soap. 

Let there Iw wctphed 10 ewi. of 
tallow, and about 3 rwl. of resin, the 
resin to be liroken Into smalt lumps. 
In the first place, put into tlie Imiier 
about IfUi or 200 palinns of ley, and 
set tlie tire: then add the tallow and 
resin. This done, the pan is said to 
be eliarped. A eoiHl (ire may he kept 
np until all Is tliornuphly melted, and 
the pan hrnneht to boil; durinp which 
time, there oupht to l« constant stlr- 
rinp with the paddle, to prevent the 
resin irom settlinp to the iioUom. If 
the poods or materials in the pan ap¬ 
pear to swell up, damp the fire, 
which is done hy npeiiinp the tomare 
door, and throwinf ashes thereon, 
(some have proper dampers), when 
tlie whole will boil at leisure. As the 
raustic alkali immediately unites to 
the tallow, there Is no oecnsion for 
loop boilinir; about two or three 
hours will he lonp ( nnnpti. The fire 
may then he drawn, and the pan al¬ 
lowed to stand for four or six hours, 
when ttic weak ley may tie pumped 
off, and fresh added (or a seroiid i-iii). 
It ynay be necessary to mention, that 
when the pan is wished to l<e ernnned 
or pnmped olf sooner, a few pails of 
rold ley must be throirn In. a tittle 
after tlie fire it drawn. Set tlie fire 
apain for the second boil, and when 
properly a-botl, two or tliree lionrs 
may be suifieinit at any one time to 
continue llie boll. The strength of 
the ley Is often pone befhre this pe¬ 
riod arrives. A short experience, 
however, with attention, will per- 
taaOf titform any sagaeiofis person 
Wttb r^ard to IMt partlcnlar. The 
Mniiigow betlraa eontlaued day after 
day. tmtfl the taap becomes tbteli, 
sMIaf d mtvUg cmHinttadO; TtHie 


then a little ttpon the litre IhSfef, feb# 
after letting K eool a fk# seeondSt 
press it with the thumb, IfHsquoese 
Into a thin, hard scale, the soap is fit or 
ready for finishing: if. on the contrary, 
it appear greasy, and stick to the 
fingers, and of a soft consistence, more 
ley must be added ; and If this does 
net harden It, another boll imist be 
given. But, In consequence of the 
former scaly appearance, give tho 
pan a pood hearty boil, and draw the 
fire, t’ool down with two or Ibrea 
palls of ley, and in about two hours 
(hereafter pump off the ley i which 
should be dune at ail times as clean 
as possible. This done, put In six or 
eipnt pails of water to the bollrr, (no 
ley at finishing being used), set a 
brisk fire, and keep ronstantlv stir¬ 
ring witli band-stirrer and paddle, al¬ 
ternately, until all is melted, and be¬ 
gins to show an appearance some¬ 
thing like thin honey. Take now a 
little from a boiling part upon the 
hand-board, and olwerve, when held 
up, il any ley rcras clearlv from it. 
It It do, more’water mast be pot In, 
and the boil roRtinued. When, upon 
the other hand, no ley rtins from the 
soap when held up slanting-ways 
upon the board, in this ease, too 
much water has already lieen given. 
A little strong solution of salt must 
now !«• added to open il, fechniealiy 
termed rutting up ; or Instead of salt 
hrine, a little strong common salt and 
water: about half a paiiiul may do. 
We come now to tlie most erltical part 
of boiling, that !•, the finishing of the 
•oap : and it ought to be particularty 
attended to, that the soap lie broupM 
to sueh a state, as when held up upon 
the hand-board, the ley does not ntB 
down from the snap, hut is seen, as it 
were. jn#t starting from it. The fire 
may then be drawn away, and the 
soap deriarrd finished: nr if patm-olt 
lie wished for making it of a beauti¬ 
ful rotonr, about 20Ths. may lie pot 
into the lioiler, after you discover, as 
above, the soap to be finished : and in 
about Iralf an hour after (be oil is put 
In, the Are may be drawn, amt the 
whole allowed to stand for forty-eight 
hour*, when It may he cast into the 
frames, '4a about three davs,' (sup¬ 
posing Urn frames 3n Inches 4eCp|.tiHr 
whole tMlt eat ap Into (Mrs. 

A i%argrfair Pttte /t'Ute Satp. 

Hie heller bt^ hMMMi gerfMllf 
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ctetK, ffl 19 Sift, sf bsM hsms- 
>Mlte4 tallmr, (ns min i« mri in 
whits noail), with SOD irnllon* of ley ; 
melt down with a m^rrato Mrs, as 
thr foods now in hand are somsthiof 
similar In milk, exerrdini' aft to boil 
over. Close attention, therefore, is 
ahsnltifely needful a|<«n this first Itoil, 
whirh may he continued nboiit two 
hours, with a moderate fire, when it 
may t>e drawn aw<^, and the pan al- 
Insred to settle abniit two hours, wlien 
the l»y may be drawn off. The pro- 
re«s lo be observed in this soap is ex¬ 
actly similar to the inst operation. 
Two nr three boils a-day t<> white 
soap may be fiven with yreat ease ; 
the ley sooner siilmMinf in the boiler 
than with yellow soap, and ran he 
cleaner pumped off. When sufficient 
bolls have been flren, and the soap is 
Rtrired at perfertioii, it will assnme 
an appearanee sometliinp like a etir- 
dy mass. Take then a tittle upon 
yonr fore-finper, (as before directed), 
and if the same effect seem to attend 
it. that is, when pressed with tlir 
tbonib ft s'lueexes into a ttiin, hard, 
clear scale, and parts freely from the 
finper. tlie soap is ready for tinisbinr. 
Draw the fire eool down with a few 
pails of iey, and in a short time there¬ 
after pump clean off. Set the fire, 
and add to the snap ripht or ten pails 
of water, (the imil 1 suppose to con¬ 
tain about nine or ten Kriplish eal- 
lons). M'hen tliis is iiielted, and pro. 
perlv Incorporated willi the soap. irv. 
at formerly directed, if the ley run 
from it wlirn held up upon the hand- 
board. If ft do. more water mu>t he put 
In. If it do not run, pr there he no ap¬ 
pearance of it. continue l>oilinp for a 
short wliile hmper, and then add a 
pail of salt and water pretty stronp. 
■nixed topether ; about oiie-tiiird sail, 
and two-thirds water. This will have 
the effect of cutlinp np the pan, or 
separatinp the soap and water com¬ 
pletely from one another. When 
this is apparent, draw the fire; 
let it stand (or half aii hour, when 
the water will pump off. hrinpinp 
therewith most of the remainiiip 
aHcallite ley of the former boil. This 
1 cidt the first washfatifi and if kelp 
ley has been nsed in the Ofnirdtioti, 
the propriety of litis must bUMAspi- 
enotis, fi>r the water pumped M will 
be of an exeeedtnff dark bottle-tirMn 
ceiow. The ftniaung of white eoap 


sritbottt this preeantlon, H the eolo 
cause of the blueness, so frequently ob> 
served In this article when made and 
hrotiplit t» market. Tlie blue ley 
beinp pumped clean off, set apain the 
fire, and put into the boiler six sir 
eialit pails of water; and when tho¬ 
roughly incorporated and boiled aome 
time, try if the water run from the 
soap. If It do, add water in email 
quantities at a time, until It is ob¬ 
served not to run, but as formerly 
mentioned for yellow soap, to appear 
as just startinji from the soap, in 
tills ease, after pivinp a food boll,, 
and swellinp the soap up In the pan 
to near the brim, draw away *11 the 
tire, and spread It about to die away. 
The pan is now finished, and may 
stand about twelve or fourteen hours’; 
and if thr quantity be larfe, that is, 
two, three, or four ton, double this 
time to stand will be much in favour 
of the soap, providin* alwavs that 
it can be kept very close and warm 
in the boiler. If any iilnenesa 
still appear, repeat the srashinf. 
Hefore eastinc. I would recommend 
the frames to have a bottom and 
lininf of eoarse cloth, for white soap 
only. After all is east into the frames, 
let it be welt stirred, 'or crutched ; 
and it is very proper that H also be 
covered riose up with old sheets, base 
Hiatts, Ar. upon the top of tlie frame 
and soup, and allowed to cool frada- 
iilly, and all tofetlier. In about three 
I or four davs (supposiiif, at formerly, 
the dip 3U inches), the eoverinfs and 
frames may be taken off, and the 
! irhole cut up into surli size of bars as 
I may hest suit the customers To five 
1 this white soap Itic perlume of what 
I is eoiiimonly railed Windsor soap, a 
little of the essential oil of raraway- 
[ seeds, mixed with a small portion of 
I aienhul, may be inrorporated with the 
soap when puttinf into the frame, 
stirrina it in by little at a time, so at 
to diffuse it throughout the whole 
mass, 

For naking Bkttk or Orem StM 
Soap. 

The peeallar method pursued te 
making this soap, differs considerably 
from that of maklitg hiud soap^ The 
bard has the wbete •( th* hey toWly 
extnwted before ftnidring; eoft Ooe^ 
on the eentrary. retains the wbeW 
th* ley used In tha mifking f bbetaBdat. 
wWi tae wher wawrlnla adipleyadren* 
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confiponndbfttly, nulled soft soap. A few Henwraber altrayt* aftor the eeeond 
fxa;nples i\i!l o!e>iHy explain the tin- time the fire is Hirhtad, to keep the 
tiire and praetieril ineniis mnde line soap KolUn|t briskly till the pan la 
«f 111 pnKlueini^ this very neeful «c»ap. nearly ready* when it outfht to boll 
We shall ii«»w comtnenee an opera* slow until finlsUingf ana ready to 
lion with a char^te fur what \* railed cast* 
f'irst CroTcn Sfr/t S^^tp, IS tmrrt tt. 

The quantity of ley re*|nisite lor .if Charge for Second Crown Soft 
completion of this ehnri^c will he about Simp. 

40d gallons ; about one*t!iinl of which SHOlbs. of tallow; 82 ffalions of 
must he put inlolhe hf'iier provb>ust<i whale oil; and lip itaUons of ley,— 
any of the other ina'eriaU: after* Put in 1<N) t^allons of ley with the 
wards add, 2 cwl. 2 qr-». of taUow, 2 tallow, and light the fire. When the 
ewt. 2 qis. of hogs'laid, am! TO gal* tallow is midted add the oil, and 
Ions of olive oil. The ley Inn eiti to be draw the fire, jbet nil stand for two 
used is stippo^ed to be'irton iluti?a* huiii>. Again light the fire, and add 
rian and EiigH>h fKssex) a<he‘'. T.»e 20 icnUoiis ol ley. With this the boll* 
proportion i** one of the Enirlish !«> ing is to he eontitined, until the soap 
eight of the Hungarian. The partirii- it alxuit half finished, when ten gal- 
lar mode ot proceeding is this; after I'Uis m»>re of ley to be added* 
the lev is put in. add the tallow, and I taring the remainder ot toe boiling, 
light the fire. When all Ih' t.illow is add, nl dltTerenl periods, the other 
meltciJ, put In the oil, ami draw the ten g.illons 4if ley. which will com* 
fire a little afterward, and allow the ]>letely finl»h the soap. i>ee Fat, 
pan to stand about two hours. I^ight l*or ran tie htee, Wiegleb directs, 
again the fire, and add about twenty Xhnt in two draetims of the stnmgest 
gallons mere of the Icy. After the alcohol be dissolved from six to ten 
pan begins to boll, add now and then drops o| rectified od ot amber, and 
a little more ley, for trie purpose of aft'Tward one scruple of white soap; 
preventing the soap from boding over: to ili s mixinre is then to he poured 
and this adding of is to be c<»ii- an ouoee o* pure ammonia, and the 
tiiiued, until the soap is supposed to a hole well shaken together, 
be about half boiled, wdieii it will lie S(»AI* ST*»N'K." See Stfatlte^ 
time to try wliclht^r tlie soa*> linve got SOHA. Thi* i* found to be n com* 
too much or too little ley, Tbisiii ii ponn I of oxygen and u melaUie basis 
c.allcd pnmiig, and is neces^arv to !•»* | ••xl »• I '»»d:uiu ; but as U is found thus 
done several limes diirini' the opera* j i and e/. i; is only In this 

tion, and prev.oiis to the finisbiinr. The . ''laie'd ro:u*'i..,i1)t>Ti that it is of the 
method of performing it is this : pro- • snixll ‘«‘5 i.oport.xuce, it de»*ervet» to be 
vide a piece of glazed Dutch didpli. an I , .‘pc«*j ir{V itotieed. It was lonncrly 
also a clear clean knife; 'viti th,* knife called nurjcral alkal.,ns it is found in 
take up a piece of the so^tp iro.n tlij* tni.itwa! *4‘anis .x^nd crusi» ; also in 
pan, and If it turn whitish Ihereoti,. vcr> gi '.xt abiindaure in cert uti lakes 
and fall from it in sluivl !derr«ik Ui><iii, to 'ir Ab'x.tndri i. i:i l^r^p^ in the dry 
the delph, it is then to be coivd'i-^ed Inuu brought Ihifher by the 

that too lUMch ley ha*'. I<««n p*ii in ; wate,-wh.rh entiTs from the heigh* 
to rectify which, a hltle more oil mu^t } bousing c*.untry during t!ie overtlow 
be added. On the contrary. tl the oi the Nile, .xud precipitated by the 
soap want ley, it will Jail ln»m Ihe cvaf«iruti«‘ii tiJ the sun during tfie dry 
knife in lung ropy pieces ; in conne* seu«iMi. Hai4 !a is the Itripii/.* soda 
qiienee of which add smite more ley. obtain'*d by burning the SuNota soda. 
When, bowex'er, it happens to be and other plrntn near the sea. Kelp 
bronght to perfection, neither want* is still more impure, eontnining only 
ing more ley nor oil, but just fn a a small roirtion <»f pure alkali. It |« 
right state, it will then lie observed, obtained by burning sea-weed. For 
when taken upon the knife, to stand the purposes of roinmeree s<ida is ob- 
the proper colour, not ri>|>y, nor too tained iguw common salt, or muriate 
white, but transparent. The fire may of sodai^v 

now be drawn, the soap being pro* For tWpurpotes of experiments, we 

perJy finlslied, and ought immediately may obtain very pure soda by ImiKng 
to be east into the baireh^ flrkiosi fite, a solutioo of the pia‘e carbonate io 
«4b8 
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half Its weiftit of qnIcV Vimo, ant! after 
sot)«i(2ence decantiuf the clear ley, 
au4 after •uti5idcnr4» eraporatiiic U* h 
clean iruu or. silver vessel, till the 
liquid quietly like oil. It must 
tiien be p iireil out on a potifthed iron 
ami it a ill concrete into a hard 
l ake, which luu-'t l*e broken to pier, s 
and put up whilst hot into a |diml, 
which inu"! be well corkel. If the 
carlionatc of soda be impure, then, 
after einptoNin;; the lime and evapu* 
rating, we iim^t lUgcst with alcohol, 
w.hteh will <lii>*>«dve only the piiri* 
soda, and wi.l lea%e the heterogeiic* 
ous particles. Then, by liistilling olf 
the alcohol, the "oda is ot.tuinecl «{uite 
pure. Tlie suda tlm*> obtaiin-d is, how- 
ever, only a hydrate soda, being 
KM} soda ami ‘dh water. If stnla be 
expo-»edtoltieair,it beeome« pasty,hut 
it never melts into an oiK liquid, like 
potV'^.v. In laet. by absoihing I'arboiiic 
acid from the air. it beeume dnei.aiul 

r asse*^ ii.lo an etilore^cent carbonaUv 
n order to di>‘tlogn,^h sodafrmii p*.!- 
as!i, we mvy i.sf a test Uu* rutai.e 
U* i ’, vvl.irh on asioi.s prer p\lales 
w i’h j clash salt*, bnt m l vviltj lunse 
of 'oda. Sulphate *‘f mm’.u U verv 
M luble in vvatei, but '•ulphate ot 
pot.ifs is \ erv ^ j ai inijls 'O. Si«da i* 
cn.] b.\»’'l in t'cC i.i.'i'nita- ti.te oi baid 
S'-'.p, iji'd of j late ;;nd clews. 4.-1.i-s, 

Tbis is the metellic 
bii'i' ul setla. and U is I'btaiiied in 
the .;oe manner as pota*^s'.nm, and 
Inis very 'im.l.ir ) r"p*it:‘‘s. it 
1 i'hlei than w.iter, and il thio\vu up(»n 
It, }| will swim ««ti t)je snilH'-e, oJler- 
Vc’eew.tls gi I’at vitflenee, ainl incif. 
t'cndcriri: tlo* water a soluti^ni ot 
eoia. Tlieie aie liijT.Teni emoHna* 
tiotis of >od:t!iii and cxp’en. One is 
ti**'oxidi , w bu ll common foda. Ill * 
olhei is the oiange oxide, wlieie the 
oxvgen is in esec's*. *rhete i« 'aid to 
l»e a .•uh-oxule, wheie Howe is less 
oxytren than in sttda. (‘Murine and 
rodinru unite. .',ttd totm ctiiiiiuoii salt. 
Solium lonilines with nulpbnr and 
pbi>*<)diui ut». Ihda'sium and sodium 
readiS cfwnbine. and the cointtination 
beeonics huid at a low temneralure. 

SfHl., 'Hie sod or eartn in which 
vegetables grow, varies comnulcrahly 
in its composition, or in the proiMir* 
tioiiH of the ditferciit carth<j|£ wnieh 
it consists ; at d some {)lnnts||||^lound 
to thrive in one kind of som others 
IjU Miuihrr. In caiCM where n bftrreu 
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soil in examined with a view to it« 
improvement, it ought in all caees, if 
pussthie, to be compared with an ea* 
trcincly fertile soil in the same neigh¬ 
bourhood, and ill a ■iiiniar situation : 
the ditference given by toeir analyses 
would indicate the methods of cultiva¬ 
tion, and thus the plan of iinpr 4 ive- 
im-nt Would be founded nponaccunvle 
scientiue principlea. H the iertile^oil 
eontuined a large quantity oi saud, iii 
proportion to ttie barren soil, the pro- 
cesH 4 it iiielioraiiofi would depend sim¬ 
ply upon a supply of this substance; 
and the method would be eijually sim¬ 
ple with regard to soils ueudcnt in 
clay or calcareous matter. In the ap¬ 
plication ot clay, saud, biain, inarlr, 
or chalk to lands, there are no parti¬ 
cular chemical principles to be ob- 
seived: hut when quicklime U used, 
great care niu<«t l»c taken that it is 
not obtahie 1 from the magnesian 
limestone ; tor in this case^ a^ has 
been j»bovvn by Mr. Tennant, it is ex- 
fcediiicly :niui:ousto land. The mag- 
nchiari lino htom* maybe distingiiished 
troio the romnom Umestonc by iU 
m'.itci hardnc", aiul by the length 
of time Hint it require^ for its solnUon 
i:t iti.'j is ; and U may be aitalyr.ed by 
l i* pn»«*''s to- rai'bonat'' <»; htiie and 
maun -la. Wlo-a tiic aiiahticaicoin- 
p.>, 11,00 in 111 ales an e.xces> ot vege¬ 
table mailer a** the cause oJ t^teiibty, 
it iimv b<‘ iii'AtroyesI by iiuirh pul- 
Tenr.almn and expo^ure to air, by 
paro.g and binning, or the agency of 
i.itely ma h* quick lime. Ami the de¬ 
fect of aiumal and vegetable iiiatt'r 
must be suppiicil by anuiial or vege- 
t ble manure. The general indica¬ 
tions 4 »f tertiUty and barrenness, us 
loiiml by t'hcmii al e^pcrunctlt^, must 
iiecei^sanly didVr in did< tent climates 
and under ditlereiil circiiimAances. 
‘The power of soils to absoib moist ufe, 
u priiictple essential to their produc- 
tivctles^• ought to tie much greater in 
warm and dry countries than in cold 
and moist ones i niid the qitaiiTity of 
hue aluiiitnoiis eaith they contain 
should he larger. Soils likewise that 
are situated «>ii declivities «<iight to \*e 
more absorbent than those ini the 
same climate on plaint or iu vaUeya* 
'rUe productiveness of toils must 
wite be itiHuenced by tho iiaturo of 
tlie tub-siiil, or the earthy or etoiry 
strata on which they real; and thin 
ctrcumslaucc tu he parUcnhtrly 
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•ttonded to, in eonAlderinfr their ehe. 
mlcal nature. *nd the syetrm of Im- 
l»roTement. Thne, u eandy eoll ro«y 
owe it* fertility to the power of the 
aab-KOil to retain water: and an ab- 
aorbent clayey toil may occasionally 
be preTctrteo liom belntt barren, in a 
moist eliinate, by the Influence of a 
eubatratum of sand or prarel. Those 
eoil* that are most productive of com. 
contain always certain proportion* of 
aluminous or ealcareous earth in a 
Snely divided state, and a certain 
quantity of vegetable or animal mat¬ 
ter. The quantity of calcareous earth 
Is, however, very various, and in some 
cases exceedingly small. A very fertile 
com soil from (irmistnn, in Bast Lo¬ 
thian, aflbrdrd in a hundred parts,only 
eleven parts of mild caleareous earth ; 
the finely divided clay amounted to 
forty-five parts, it lost nine in de¬ 
composed animal and vegetable mat¬ 
ter, and four in water, and exhibited 
Indications of a small quantity of 
phosphate of lime. This soil was of 
u very fine textnre, and contained 
very few stones or vegetable nitres. 
It it not unliki-ty.that its fertility was 
in some measure connected witli the 
phosphate, for this substance is found 
in wheat, oats, and barley, and may be 
u part of their food. A soil from tbe 
low lands of Somersetshire, celebrated 
for producing excellent er<tp* of wheat 
and beans without manure, was found 
to consist of one-ninth of sand, eliiefly 
silieiotts, and eight-ninths of caleare- 
ous marie tinged witti iron, and enn- 
taining about five part* m the Imndred 
of vegetable matter. There «•;.* not de¬ 
tected in it any phospliate or sciphate 
ol lime, so that it* fertility must have 
depended prlneipally upon Its power 
of attracting principles of vegetaliie 
nwrishtnent from water and the at- 
m'nsphere. Mr. Tlliet, in some expe¬ 
riments made on the eomposition rif 
soils at Paris, found, that a s'dl com¬ 
posed of three-eighth* of elay, two- 
eighths of river sand, and three- 
eiglitbs of the parings of limestone, 
was very proper for wheat. In gene¬ 
ral, bullioas root* require a soil much 
more sandy, and less absorbent, than 
the grasses. A very gmul p«tnt«e soli, 
from Varsel, In Coniseall, afforded 
seveu-eight* Of sllieiout sand ; and 
its absorbent power was so small, 
that parts lost only two by drying 
fit MV* l^hnalMit. ntuilv guff trues, 
490 


the root* of which are fibrous snfi 
hard, and eapablo of penetrating deep 
Into the earth, will vegetate to advan¬ 
tage In almost alt eonimon soils that 
are moderately diy, and do not eon- 
tain a veiy great excess of vegetable 
matter. The soil taken li-om a field 
at Hliefneld-pinre. In Russex, remark¬ 
able for producing fiourisliing oaks, 
was found to consist of -ix ports of 
sand, and nne part of clay and finely 
divided matter. And lOU parts ot the 
entire soil siilimitted to analysis, pro¬ 
duced water 3, silex M, alumina 2d, 
carbonate of l.me 3, oxide of iron 5. 
decoii'posing vegetable matter 4, loss 
3. Kriim the great diff-renee of thb 
causes that influrnee the productive¬ 
ness nf lands, it is obvious,that in the 
present slate of selei.ee. no certain 
system can be devised for their im¬ 
provement, independent nf experi¬ 
ment : but there are few eases. In 
which the tahnnr of anaivtiral trials 
will not be ampiv repaid hy the cer¬ 
tainty with wliieh they denote the Iwst 
methods of melioration ; and this will 
particularly happen vrhen the defect 
of composition i* found in the propor- 
lions of the primitive earths. In sup 
plying animal nr vegetable manure, n 
temporary food oiiiv is provided for 
plants, whtrh is in all eases rxlinusted 
by means of a certain nqaber of 
crops • bnt when a soil Is rendered 
nf the he*t pnssililr eonstHlition and 
texture witli regard to it* earthy parts, 
its fertility may be considered ns per¬ 
manently e.taldtslied. it heeoinrs 
enpable of attrarting a very large 
portion of vegetable nourishment from 
the atmosphere, and of prndueing Its 
mips with eoinparatively little labour 
and expense. 

Mnntffti* nf Soil *—The Instru¬ 
ment* required for the analysis of *oii* 
are few. and bnt little expensive. 
Tliev are a balance capable of eon- 
Inlning a quarter of a pnumi of com- 
mnn soil, and eapable of turning, when 
lotuled with a grain ; a set ol weights 
from a qua ter of a pound troy tn g 
grain ; a wire sieve, siitfiriently coarse 
to adtnit a mustard-sced tlirongb It* 
apertures ; an Argand lamp and 
stand ; some glass bottles ; llcsslan 
cruclhlea ; poreclain, or nneen's ware 
evapoBjU^g basins; a Wrdgewoofi 
pestle fiwf mortar; some flitres, made 
ef hair U shfiet of blotting-paper, 
foldui 90 u* to cootulti u flin df 
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Squicl. •a4 (CMMcd kt th« edns ; » 
koM Indfe, «nd «n ai^pantua Mr 
lectin* eiHi neecurinit ncriforn ttuidc. 
Tbe cnemionl cubctancec or rea^entt 
required (or •eiiaratinic tlie courtitu- 
cut part* of luc coili have, fur Uic 
muct (lart. tiveu mentioned liefore; 
tlicv arc muriatic acid fepirit of cait). 
»iiir>liuric acid, pure volatile alkali 
dl*«otved in water, (uilutiun of prua- 
aiate of putaali and iron, auccinate of 
aaiiDouia, voap ley. nr aulution of 
pvtaaaa, aolutiuua of carbonate of am- 
mouia. ol muriate of aininouia. of 
neutral carlwiiate of potaali, and ui* 
irate of anuiioniac. iii>il». when rol. 
leeted, it Ibey cannot be ifoinediately 
exaniiued, cbould be pmerved in 
pblaU quite tilled with them, and 
cinerd with |trt>uiid );lak» atuppers. 
The quantity of aoU o.oHt e.oiivrnient 
for a pertect analy*i», ■» from two to 
four hundred icrainv. It cbould be 
collected in dry weatber, and exposed 
to the aluioopbere till it becouiea dry 
to the touch. It is of importance that 
the «|>ce>tlc itraviiy of a Coil should be 
known, as it affords an indieatioii of 
the quantity of animal and veitetalde 
matter it eutilains ; iliese subat.tnees 
beiux aiwaya must abundant in tlie 
Uyliter coils. The other physical wru- 
pertiec of sods clionhl likewise he ex¬ 
amined before the analysis is made, 
ac Ibey denote, to a certain extent, 
their cuioposition, and serve as (cuides 
in direrliuir tlie expeiimenlc. Thus, 
cilirious soils are iceneralls roufih to 
the tuueli, and seratch alass wlieu 
rubhed uiHin it: feirueiuuus soils are 
of a red or yellow colour : and calca¬ 
reous soils are soft. 

1. ts'dls. Ilioiiiih as dry as they can 
be made by eoiitiiiue'I exposure to air. 
ill all cases still contain a consider- 
able quantity of water, u-liieb adlieres 
with Itreat ohsliii.vry to the earths and 
animal and vegetalde matter, and can 
only be driven off Irom tlieiu by a cuu- 
aiderabie dcKree of heat. The hr.st 
process ot analysis is, to Irea the 

& iven weight of soil from as much of 
lis water as possilile, without in 
other respects atlectintc Us eompusi- 
tiou : and this may be tlone by heat¬ 
ing U fur ten or twelve minutea over 
an Araand lauip. in a basin of 
purcelaiu, to a temperature equal to 
3iMf Fahrenheit: and if a tMyiaome- 
ter ia nut used, the proper degree may 
te Mally ascwttaineii by ItcepiBf a 


pieee of wood ia contact with tha 
bottom of the dish ; as long as the 
colour of the wood remains unaltered, 
the brat is not too high ; but wbeq 
the wood begins to be charred, the 
process must he stopped. A smalt 
quantity of water will perhaps re¬ 
main ill the soil even after this ope¬ 
ration, but it always affords useful 
comparative results ; and if a higher 
temperature were employed, the vege¬ 
table qr animal mailer would undergo 
decomposition, and in coiisequeoee 
the experiment be wholly unsatltfae- 
tury. The loss of weight in the pro¬ 
cess should be carefully noted, and 
when in lour bumlred grains of soil 
it reaches as high as So, the soil may 
he considered as in the greatest de¬ 
gree absorbent, and retentive of wa¬ 
ter, and will generally he found to 
contain much vegetable or animal 
matter, or a large proportion of alu- 
unuous earth. H'ben the loss is only 
from to 10, the land may be consi¬ 
dered as only slightly absorbent and 
retentive, aiid silicious earth probably 
furiiis tlie greatest part of it. 

2. None of the louse stones, gravel, 
or large vegetable fibres, should be 
divided fnnn the pure soil till after 
the water U drawn off; for these 
Imdies are themselves uhen highly 
absorbent ar.d retentive, and in con¬ 
sequence infiucuce the fertility of the 
land. The next process, however, 
alter that of healing, should be their 
•eiiaratinn, which may be easily ac- 
couipiisiird by tbe sio\-e, after the soil 
has been gently bruised in a mortar. 
The weights lif tlie vegetable fibres 
or wood, and of the gravel and stones, 
siiould he separately noted doivn, and 
tlie nature of ttie last ascertained ; 
if calcareous, they will effervesce with 
acids ; if silicious, they will be sufli- 
ciciitly bard to scratch glass ; and If 
of the common aluminous class of 
stones, Uiey will be soft, easily cut 
with a kuile, and incapable of effer¬ 
vescing with acids. 

3. The greater number of toUs, be¬ 
sides gravel and stones, eontaiu larger 
or smaller proportious of saad of dif¬ 
ferent degrees of fineness ; and it is a 
necessary operation, the nest in the 
process of analysis, to detach them 
from the parts in a state of more 
minute lUviaiou, such as elay, loam, 
marie, eegetahle and aoimal matter, 

mA tto watlw aolttble iawatcb Tliie 
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may he effected in e wey uttihelentfy 
accurate, by boilFn^ the «oU hi three 
ur lour times Its weiglit of water ; 
and when the texture of the >»oil is 
broken down, and the water cool, by 
a|ritath)|r the parts together, and th<M*t 
sudering them to rt>i. In this case, 
the coarse sand w.U goin*»*ttlIy sepa¬ 
rate ill a iiiirtiife, and the liiivr in tw«i 
or three iniiiut«'s, tlie hiirhlr 

divided eartliy. anhnu), or regetu' le 
matter, wilt reiiiain in a state {^f me. 
chaiiical fusper.siuii Uiramtieh hinger 
time ; so that by louring the w’atcr 
Iroai tiie I ottom ni the \c?-el, alter 
one, two, or three minutes, the sand 
will he pnucipany '■eparnted iroin the 
other sub-taiiet***.\s'l4t«-u, wiili the wa¬ 
ter ciuitainu.g th< in, inu-l l‘.e jauired 
ifito a uhre, a:'d al'ier the eater ha** 
passed tl,r«»Uijls CMUeete', dried, and 
weiglied. *i*lie sand must likevvi'we le 
weii'hed. and the rc'.peetive quaul:- 
tirs iitited down. The water »d H\i- 
viation must he preserxed.ns it wilt 
lid f<mfid to eoiitaiii the saliiu* and 
soluble nniinal or vogetulde matter^, 
if an> exist in tJ.e 1). 

4. Jty the pioce‘‘'< of \i*u*>lt!nir and 
filtration, the soil is separated iiiCo 
two portion-, the most iinportai.* of 
whieli }:; genei ally the imely di\ided 
matter. A minute aiitilyM‘< of the 
sand is s ddom or never .e< essar>, 
and il« nature may he deferted in Uic 
saidr inanner us it.nt of the clones «*r 
gra^el. It s- always either sdioeoiis 
sand 4 r eah*&tei>iis I'aiid, < r .*i mixture 
t»t holli. If it eul.sist wlndlv t*f eiir- 
lonate uf lime, it o ;Il be rapoiiy so¬ 
luble le. mtniutie aeni, nith erterve*- 
cenee ; hut if it eoi.*isl partly of thi^ 
stibslanee, and ;aiily i>l si iee^nis 
matter, th«* |•csp^<^^^»» ounntities maj 
be aseertauied I'V weighing the resi¬ 
duum alt r fhe'ttctlim o| i: e arid, 
xvideh ii}ti«>t be apflied tilt the mix¬ 
ture has acquired u «oiir la^ie, and 
has ceased to efteivesee. 'fhis re-i- 
dnnm is t' e silteeou^ prtrt : It must he 
wa*'hed, dried, and hi at^'d vtronsfy in 
a eruethle • the dilTerenre between 
the w*eight 4if it and the uei&'ht of 
the whole, indieetev the prupertiori of 
rHle:,re«i;s sand. 

iK *rhe liiiely divided amlter of the 
soil is usually \ery eompouiid in its 
nature ; it sometimes eontuins all the 
four,j^innTive earths of soils, as well 
as ammnt and vegetable iiiatfbr ; and 
to atccitaln the proportions of there- 
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with tolerable fteettraey is flie mosl 
> difUetfH part of the eubjeet The first 
process to be performed in this pert 
ot tile analysis. Is the exposure of the 
fine matter of the sofi to the action of 
muriatic add. Thi*< mhstanco should 
Im* poured upon the earthy maltcr In 
un evaporating basin, in *n quantity 
eqiiHl to tw'ice the wid^ht of the 
eaiihv matter; hot dliiited wllh 
double Its volume of water. The 
' inixtiiie should he otten stiried, and 
siiifeied to remain for an hour, or an 
hour and a hair, beltire It i<« e\.a- 
nuiie l. If any cnrlHinafe of lime or 
»*f m.t^ne-iu ♦•xi-f in the soil, they 
will have beer ili-**‘olvcd in lids time 
by fhc add. wtiidi sometimes takes 
up likcAd-e a liule i vldc oi Iron ; hut 
verv seldom any ahiinimc. The fluid 
should be |-a»sed through a tUire; 
Ihc Milid matter rullected, woshetl 
with lain water, dried at a moderate 
heal, amt wdirhed. Itn ii.s** will de¬ 
note the quunlily of solid mutter 
taken up. 'the wr,*-hii'..irs must he 
added t< Ihe solutlot:, which if not 
*>our to Hie tas-e, mu*'! he made so 
b\ lltc a«ldition ot iresh add. when a 

• little Mduiitoi of |ru>*»iatc of po. 

amf iron mu«t be mixed with 
the wtiolc. If a Idiic predfitutc 
«»eenrs, ii denotes the presence of 
oX.de of ijoii, uml the soltil on of the 
iru^siate must he orof pod itj till no 
farther elfcrt is ]»r«diieed. To os- 
ceriaifi it« quantity, ir must t»e eo|. 
h-cted in the -ante manner as otticr 
solid i recjpilai*'-*. and heMted ie«i ; 
the resu t in oxhie of iron, whldi 
mar be mixed with a little oxide of 
mnngutiesum. )ido the fluid treed 
‘ from oxide of iron, ti s«dutioii of 
' iieutr»r:re(te ihonatc of potash must 

* Im* poured till all eilcrve«cencc cea-es 
' in it. and till its ta^tc and sindl indi¬ 
cate n considcrah'i* exce*** oi alkaline 

j suit. *rhe p:ed< it.xte that fulU d<»wn 
I I- carbonate ol bine ; it iiiunt be eol- 
f l«>rted on the Siltre, umt dried at a 
1 lieui below that of rediie«s. The re- 
I imuning fluid must he ,1 oiled for a 
f quarter of an hour, when the mag- 
I nc'-ia, if any exist, will i,e predpitutcil 
Iroiii it, coinbh.etl v. iih caiboinc add, 
and its quantity In to he aseeit«aiiied 
in the same ifiiuincr as that of the 
carbunale <d hme. 11 any minute 
propofUoti oi nliiiiiiiia stouiid, iroiii 
peetiUar circumstances, be dissolved 
iy the acid. It will be fouud In the 
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pt«cl|dt»tc witli the ewbenate of 
liiue, and it mny be separated from h 
by boiling It for a few ininutci with 
aoap lye. sufficient to curer the solid 
matter ; this substance dissolves alu¬ 
mina, wltliaut acUutt upon carbonate 
ofliiiie. SiinuM the finely divided 
soil be sufiii'iently calcareous to eficr- 
t’cscc very strouKly with acids, a very 
simple mclliod may l,e adopted lor 
aseertaiiiitiK the iiuantity of carlxinate 
of lime, and one sufficiently accurate 
in ail roinmon cases, Carlemate of 
lime, in all its states, coiituini a de¬ 
terminate proportion <if carhoiiie acid, 
i. e. nearly la-r ecnl., so that when 
the uuaiitityof this elastic finld, uiven 
o.ut by any soil diirini! the soiiition of 
its eulcareous matter in an aeid is 
hnowii, eitlier in weijtht or measure, 
the quantity of rarlioniite of l ioemay 
be easily disrorered. VVJieii tbe pro¬ 
cess by diiniimtian of weitclit is em¬ 
ployed, two pai'ts of tlie aeid, and one 
part of the matter of the soil, must bo 
wei(;hed in two separate Ihittlcs, and 
wry slowly mised together till the 
effervescenee censes; tlie dilferenee 
lietweeu their weight before and alt< r 
the experiment, denotes the quanlily 
of rarhonio aeid losttor every four 
gT.iios and a quarter of wbie'h, ten 
grains of carlwnato of lime must he 
estimated. 

a. After the ealeareous parts of the 
soil lias lieeit acted upon by iniiriatir 
arid, the next process is to ascertain 
the quantity of finely divided insolu¬ 
ble animal and vegetable matter that 
it eoiitaiiis. This may lie done with 
sufficient lii'Orision, by strongly ignit¬ 
ing it in a eriicilde over a common 
fire till no blackness remains in the 
iiinss. It should lie often stirred with 
a inetallie rod, so as to expose netv 
surfaces continually to the air; the 
loss of weight that it undergties de¬ 
notes the quantity of the sul’stanee 
that it contains destructible by tire 
and air. It is not possilde, without 
very refinml and difficult cxpciiincnts. 
to ascertain whether this substance 
is wholly animal or vegetable matter, 
nr a mixture of both. Wlieu the smell 
smitteil during the inriuernttuu is 
similar to that of burnt leathers, it is 
k eerlain indication of some sulistaiiee 
*ither anima', nr analogous to animal 
natter ; and a copious blue fiame at 
be time of igiinioii, almost always 
Icnolea a eousidtrabie pru|iorliott of 


vegetable matter. In eaMiirhcB itie 
Bveessary that the experimeot abould 
be very quickly performed, tbe de* 
atruction of tim decomposable sub¬ 
stances may be assisted by the agency 
of nitrate of ammoniac, which at the 
timt> of ignition may be thrown gra¬ 
dually upon tbe heated man in tbe 
quantity of twenty grains for every 
liundrei of gesiduat soil. It accele¬ 
rates tlic dissipation of tbe aoimat 
and vegetable matter, which it causes 
to be converted into elastic fluids s 
and it is itself at the same time de- 
roin)Mtscd and lost. 

7. The substances remaining after 
!lic destruction of the vegetable and 
animal matter, are gciicraliy minute 
l•al'tirlcs of earthy matter, coiitaloing 
usun'ly aluiiiiiia and silica, with com- 
l ined oxide of iron, or of nianga- 

iiesiim. 

T.. separate these from each other, 
the solid niattcr sitnuld be boiled for 
two or three hours with sulphuric 
aeid, diluted with four times iU 
weiglit of water ; tfie quantity of the 
and «b»nld lie regulated by tbe quau- 
lity of solUl residuum to be acted on, 
allowing for every hundred grains, 
two drachms, or one hundred and 
iweiity grains of aeid. Tfic substance 
remaining after the action of the acid 
may be consideri’d as silieeous; and 
it must be separated and its weight 
aseertained, after washing and drying 
ill the usual manner. The alumina 
and the oxide of iron and niaugane- 
<nm (if any exist) are all dissolved 
l‘y tbe sulphuric acid; they may be 
separated by succinate of ammonia, 
addeil to excess; wbieh throws down 
lUe oxide of iron, aud by soap lye, 
wliieli will dissolve the alumina, but 
not the oxide of manganesutn t the, 
weights of tlie oxides ascertained' 
alter they have been heated to redness 
will denote their quantities. Should 
any magnesia and lime have escaped 
solution in the muriatic aeid, tliey 
O’ii] be found in tlie snlpiinrir aeid; 
this, Iiowever, U rarely tlie case; hut 
tbe pnicess for detecting them, and 
aseeitaining their quantities, is the 
same in Iwith instances. The metliod 
of analysis by siilpliiivic acid is suffi¬ 
ciently precise fur all usiiai experi¬ 
ments ; nut if very great accuracy Iw 
ail oliject, dry rarboiiate of potassa 
niust be employed as tbe agent, and 
the residuum of tbe inciuerutioii (fl> 

P* 
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■art hMM m 3 for Ittklf ui hour, 
With four time* iU wriftht of thin 
■ub«tMnce, ia u crucible of cilrrr. or 
of watt bakrd porcelain. The laaiti 
Ahtained niuat be di-trolved in niii- 
riatio arid, and the aolution evapo¬ 
rated till it i» nearly solid; dlstilloil 
water irtost then be addrd, by wliiel) 
the oxide of iron and all the eartlia, 
except eiliea, will be diesolved in 
eomniiiation M muriates. The silim. 
after the usual process of lixiviatioi), 
roust lie heated red : the other sub¬ 
stances may tie sep.irated in t'le same 
manner as from the imiriatle and 
•ulphurie solutions. This proecst is 
the one usually emidoycd by ebcniieal 
philosoiihcrs for the analysis of sfoiies. 

tt. tf any saline matter, or soluble 
▼eretahle or animal matter is >iis. 
peeteil In tlie soil, it will lie found in 
the water of iixiviation used for sepa- 
ratbur tlie sand. 

This water roii-t be evaporated to 
dryness in a pr.tper dish, at a heat 
helow its b'MliiKr point. If the solid 
matter obtained is of a brnn-ii enlnur 
and iiiHainmahle, it iiiav be eo<i»idei ’o! 
as partly veretalile extract. II it' 
smell, when exposed to heat, he like 
that of burnt feathers, it roiitaii.s 
animal or allniudnous matter: if i. 
lie wliit,', erystalliiie, and not destriie- 
tible by heal, it may lie eonsl lered .a- 
principally saline matter: the natii'e 
of wliir'i mav lie known by the tests 
deserib.Hl. p. Ini. 

!*. Shoul I sulphate or phosphate of 
lime be siis)ie<ted in tiie entire soil, 
the ib’teetlon of them r.>diiiri*s a |ini- 
tieiilar process npon it. A |tfvcn 
weijtlit of it, for Instance, four Inin- 
deed ftrains, must he lieale '. red tor 
hall an h..iir in a erucilde. mix'ol 
with one-lliird of powdered eharmal. 
The mixture must lie hoilcil for a 
quarter of an hour, in a half pint of 
W.xter. and the fluid l olleeted throiiah 
the liltre, and exposed lor some days 
to the aUnosohere in an o|,en vessel. 
If any notable ijuantitv of sulphate 
of Ihii • (irypsiiDi; existed In the soli, a 
while preeif.itato will S'ladually form 
in the fluid, and the weiKlit of it will 
indicate tiiA proportion. l*liosplinie 
of-tluu; Of any exist; may he sepa¬ 
rated from the soli after the process 
for fiypsum. Muriatic acid must he 
diWestM upon the soil, in quantity 
more than auffieient to saturate the 
tolubla Mitiw; the •olntloB mart be 
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evaporates, and water poiired ttpoh 
the solid matter. This fluid will 
dissolve the eonipounds of earths 
with the mnrialie aeid, and leave the 
phosphate of time untoiiriuHl. 

Id. When the examination of a soli 
is eoropletod, the products kbould be 
numerically arra' xrd, and tiiclr 
quantities added lopether, and if lliey 
nearly ei|ual tlic oripiiial qniiiititr of 
soii, the analysts mav be considered 
ns accurate. It umst, Iron ever, lie 
liotleeil. that wtieii idiosphate or sul¬ 
phate of lime are disrovcrerl hy the 
iodep‘iideiit process just descrilied, 
(!>l, a eorrerlion must he made for 
the aeiieral process, bv suiiti.irtiiie a 
sum eipial to their wcijoi Irom the 
i|iriofity of eaid.oiiate of lime, ob¬ 
tained iiv prceipi'.atUui from the mu- 
riatie acid, 

III arraoKine the prod:irts, the form 
should be 111 tlie order of tbe experi- 
iiieiits by wblcb tliey were procured, 
‘rtiiis. sir II, l>avr o'.tained from -tfHl 
pi.iiiis of a po.ol silicciiiis s.an lv soil 
irioii a liup paidcii iieai Tunbrblqc, 
Kei.t — 

firs. 

Ill water of absorption - lit 

of loose -toues a id pravelj 
priii'-ip iljv s.Ileisois f 

of iiiidecoiiiooiiitilcd vepctaldcf ,, 
Mitc- f 

Of tioe -ili.>e.ni< sand - - - ^12 

Of m'liiiti Ir dii'oicd toatter srpa- 
rareil b\ affitatloo utiil liUr.L:l'»o, 
aii-i i't,i.s|.-i if.s of— 

<':i.’-l,o..:i'.' oi ii.ne IP 

I'orlioiiate o( inacnesia - 3 

•Miitt'r d.-trnclili'.’ I.vl 
lieat. priiieipaliy \eire-C la 
table 3 

Silica - . . 21 

I .tlinniiia .... i;i 
I Oxi le of i-o-i - . . fi 

I Sobilde malt'T, pruici- 1 
p:<lty coin moll sat and ^ 3 

veei-tabte extract \ 

Cvpsum . . . . S 

— SI 

Amount of all the products . .3,!! 
laws . . - . -21 

The loss In this analysis Is not more 
than usually uerurs, and It depends 
upon the tmposslhiilty of eolleetlnp 
the whale quantities of the different 
precipttates; and ution the presenea 
af more moistura than is accounted 
for In the water of abscirptloa> and 
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which i« Inct intlicdiScreiit proccitcc. 
Wlicn tbi‘ fxtxTimentcr i« ttvuoinc 
Bcquamted with the usr ul' the dilTc- 
rcntc. the prn|>«>rtip» of the reB«>nl«. 
and the relations bHwern the exfpriial 
and rhrniicul onalities of poili, hr 
will aeldom find it necoaary to p'T- 
form, ill any one caer. all the pro- 
cpteit tliat have been dearribed. 
W'beii Ilia soil, lor inataucr, roiitaiiiM 
no notable proportion of ralrareoiia 
matter, the artion of the mariatir 
acid (7) may be oinitled. In exa- 
mliiinir peat soils, hr will principally 
have to attend to the operation by tire 
and air ()i): and In the analysis ol 
ehalki and loams, be will olten lie 
able to omit the experiiiient hysutphu- 
rir arid (P). A (rood turnip soil irom 
lloikhain, Norlolk, aSurded me eiaht 
parts out ol nine siliceous sand ; and 
the finely divided matter consisted— 

Of earhoiiate of Uine • <>3 

— Milira • . • la 

— nlMinina • • - II 

— oxide of iron - 3 

fiOLUKIlK, and SOLIIKKINO. 

Solders ronsisl merely of simple or 
mixed metals, by whirb alone loetnl- 
lir luuiies ran be firmly nnited with 
each other. In this respeet it is a 
penernl rule, that the solder should 
ahvais be easier of tiisiun lliaii the 
miiai intriolod to he soldered hv it; 
next to this, rare iiinst also l>e taken, 
lliattlie 'older be. as tar a* is possible, 
III the same ruloiir trith the niitat 
that i« to lie soldered, p’orthe siuiple 
so'deis, eai'li ot the metals may l>e 
used ai'cordiiia to the natiiie of that 
whieh i- to I/e soldered. I'or fine 
steel, copper, and brass wolk, poid 
and Sliver iiiay be employed, in the 
laiitr viay. howevej, iron is soldered 
With coppei, and eopper and brass 
with tin. 'I'he most usual solders tire 
the coin|iunnd, u hirh itredislinpuishcd 
into tuo prior.pal elas'es, viz. haul 
and 'olt Solders. I'lie bard solders 
are duet i|e,n ill bear haiumrrinp, and 
are eomiiHinly j'rr pared ol the same 
metal willi that wlnrh i' to he sob 
dered, with the addition of soioe 
other, by uhrcli a jreater depiee ot 
iusihilily is idituinid. thoiifcli the ad¬ 
dition is not always rri]>iii'e<i to he 
itself easier of fusion, l-nder th>s 
head conies the hard solder for itobl. 
which is pnipared from iirold and 
filver. or cold and copper, or jtold, 
pUvtar and cupper. The bud eoldar 
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for silver it prepared fmoi eqiiid parte 
of silver ana brass, but made easier 
of fuaioii by the admixture of a 
sixteenth part of zloc. Tlie hard sol¬ 
der tor brass is obtained from bnuw 
mixed with a sixth, or an eiplith, or 
even one half of xine, whieli may also 
he used for tiie bar<l solder of copper. 
It is sold in the sliops in a rranu- 
lated iorin, under the name ol speller- 
solder. The soli solders melt ea'iiy. 
hut A-e partly brittle, and Iherelore 
rannot be liaoiinered. Uf this kind 
are the followinx mixturestin and 
lead ill equal parts; of still ea'ier 
tnsion is that coiisislinff of bismuth, 
tin and lead, equal parts : I or 2 
parts of bismuth of tin and had, 
each I part. In the operation of so|- 
derlntr, tite siirlaces of tlie metal 
intended to he joined must be made 
very clean, and applied to each oilier. 
It is usual to secure them by a lisa- 
tnre of iron wiie, or other similar 
contrivance. The solder is laid ii|>oii 
the joint, topethcr with sal aniinomac 
or lu/rax, nr eomnioii xloss, ai r irdinft 
to the deyree of heal intended. These 
additions defen/l the metal from oxi 
dation. tslazieis use resin; and 
pitch IS tometimes emptoyrd. Tin-loil 
applied between the joints of line 
biass work, first wetted with a strouif 
solulii/n ot s I ammoniac, makes an 
excellent juncture, rare briny laken 
to avoid too much heal. 

SttUUS and StU.IDlTV. See 
Valorir and t,Vji»/i»//i5«f«o». 

SOI.l.’TION. See .Soft, CtytltUH- 
fiifion. and attraction. 

StI.M.MITE, nepheiine. 

sdIIBATES, coin|H!undi of sorbie, 
or malic acid, with the salifiable 
bases. 

StHlRU' At'llt, an acid supposed 
to be found ill the sorbus aucuparia 
or inotiiiiain ash. The malic acid 
amt sorbie acid are considered to be 
the same. 

SOHV, sulphate of iron. 

fiVAH (KItior). See Ftnor. 

SI'AR l>UMlEROUS. See/feoey 
&paT. 

SPARRY ANHYDRITE, or 
CL'IIK-S1’.AR. a species of prismatic 
ttyiMitu. consistin' , urrordiDy to Kla- 
proili. ot sulphuric arid lime 
dl'76, muriate of soda 1. 

SPARRY IRON, rarbonate of 
, Iruti. conslsliny, arscordiny To Klfi- 
proth, of 36 carbonk field, oMb 



CHEMISTRY. 


«f iron, oxide of mxngfanese 3*5, 
lime 1*25. 

SPBC'IFIC GRAVITY, the rela¬ 
tive wrifcbt of equal porti(in!i of diffe- 
rent kinds of matter. For fluids and 
solids, the coniinon standard of refe¬ 
rence is pure distilled water at 62" 
Fahrenheit, of which a ruble foot 
will wei)rh ItkHI ounces. The sperific 
rnivity of water is called I, or UMW. 
Taulk or TiiK Si'Ki iric Gravitiks 
OK Dikfebknt Bonies.* 
Metals. 

Antimony, rrude 
——— (rliiss of 
iiiultrii 


Arseiiir, ^'lass of, natural - 

. inulten • 

native orpiiuent 
Bismuth, molten 

. native 

- ore of, In plumes • 

Brass, cast, not liaiumeicd - 
— ditto, wire-drawn 
——- cast, cuinnioii 
Cobalt, molten 

-- blue plass of • 

Copper, not l.aoiniered 

' the sante w:n*-drawn 
—— ore of >olt r(o'].er, i>r 
natural \erdic:e:i-e 
CoM, |,i,i', o 21 eaiats, 
tiieUel.lMit not liateineied 
the same hammered 
' Parisian standard. 22 

carats, not hami’iered 
" the same hammered - 

. . froinea ol lieo. II. 

—" ffttittea ol ti.s,*. Ilf, - 
' ' Spanish )f“ld coin 

-liolland dneats 

. trinket standard, 20 

carats.not liaminereil 

' the same hammeretl - 


I roil, cast 

'- bar, either hardened 

or not .... 
Steel, neither tempered nor 
hardened ... 

-hardened, hut not tern* 

pered .... 

-tempered and hastened 

-- ditto, not liardeiied 

Iron, ore prismatie. 

— ditto, spee.iilar 

— ditto, lentiriilar 
Lead, molten 

-ore of. cubic 

—o* ditto, horned 
—— ore of black lead 
——— ditto, white lead • 
436 


4-064 

4- H45 
6-;02 

5- .Wt 
5-763 

5- 452 
9-62:1 
9-02ti 

4- 371 

6- ;!tl6 
h-.-.ll 
7 -.’I 

7- " 12 
2 111 
7-;ss 

5- ''7s 

3- .-.7;- 

I 

iy-3<;2 

17-166 

17-*»6h 

17-l.V) 

17-6--''' 

17-6 

iy-.i.'.2 

l.i- 7 iiy 

l.-.-;7:. 

7-207 

7-766 

7-N.33 

V/filO 

7-Mi)s 
7-616 
7-3.'. I 
5-216 

5- 012 

Jl-.r .2 

7-:-h7 

6- 072 
6-745 

4- 059 


Lead, ore of, vitreous 
—. ditto, red lead 

-- ditto, salumite 

Maniranesp, striated 
metallic 


.Molyhdriia 
Mercury, solid or confiealrd 

- fluent 

-natural oxide of 

-precipitate per se 

- 1 recipltate, red 

——— brown einnabar 

-red cinimhar 

Niekel, molten 

-- ore of, called Viipfer 

iiirkel ol Saxe 

-kupfeniirkel of Bo 

hernia ... 
i'latimi, crude, in prains 

- piirined, not ham- 


mered 

-- piirtfied, hammered 

-ditto, H Ire-drawn 

-diTlo. ndletl 

; Sliver, vii "in. TJ denier", 

I line, nut liainmered 

-dirio. hammered 

-- i’aii- standard 

——-shiltiiiif ol tieo. 11, 

I-•hi'.iiieol tieo. Ill 

-I'l r ' i h ■■■•in 

,'I'ln, I ore * ,nnish, melted, 
aiel imt lianlened 

-the same hardened 

-ol* Malacca, not bar 

<ie:n-d - - - 

-Ilie same hardened 

-ore ol. re,I 

- - ore ol, hlai-k 

-ore ol, while 

Tiincsieii 
rraiiiiim 
Woltram 
/me, moiten 

/'reei'oM* Stones. 
Beryl, or a>iun-niarliir, ori 
eiilal ... 

— ' ■ ditto, oet-ideiilal 
( hrysoiite. ol Ihe jewellers 
- ol Kruxtl 


Crislal, pure roek of 5Iada 
pasear 

-of llraxil 

——• Kuiopeaii 

.—. - rose-coloured 

-yellow 

-violet, or amethyst 

while amethyst 

-- Cartliapenian 

black 


Diamond, white oriental 


fl*S5« 

6-027 

6-925 

4-766 

6-RSO 

4-73S 

15- 632 
13-:>66 

9-230 

10 - 6-71 

9.399 

10-218 

6- !Nl2 

7- 807 
6-61S 

6-607 

16- 602 


19- !i00 

20- 337 

21- 042 
2-2-069 


10744 
in-.lll 
10-175 
10-000 
1or>34 
111 108 

7-291 

7-299 

7-296 

7-307 

6-!l,3.-. 

6-yoi 
6-0'18 
6-066 

6- 440 

7- 119 
7-191 


n-.MO 

2-723 

2-7l»2 

2-692 

2-6;.3 

2-6.'.3 

2-6.‘15 

2-670 

2-6,54 

2-654 

2-651 

2-657 

2- 654 

3- 521 




»PE 


Oiamomt, roisc-coloure<l> orl 
«xilal ... 

-pranifc, ditto 

. . .— (rri*rii. ditto 

- iOiii-, ditto 

-ilraziliau 

- yettuw 

EiimtsM nl IVru 
Uaiiirt lit K<dieoiia 

- <>f Syria 

- diidri aodr&l 

——— vulcaiiii’, 21 faces 
tiirasid 

ll>iiciiit!i» cominnn 
Jarirmt OyUm 
Iduartz, rrystiillizcd 

-in the ma^a 

-Iirinvii crystallized 

- Ir.ia'ile . 

-milky 

. fat. nr greasy 

Kuliy. <11 iciital 

-spincll 

- iiaitaa 

-Itrazilian 

tlB|.|iliirc, m iental 
- ditto, H-Uite 

— .. . <>l l*nv« 

• - Hrazilian 

Spar, wliite •parkliog 
—' red, ditto 

- green, ditto 

-bine Hparkliiig 

-green and wtiite, ditto 

—— trail.parent, ditto 

-- adaiii.'iiitiiic 

Topaz, Of ienl.il • 

— . . - pi.t ictiio, itilto 

-lliazilian 

- of Saxe 

. wliite, ilitto 

- veriiiiUmi 

Si/trfiiiiM Stonet. 
Agate, oriental 

- onyx - - - 

-cloudy 

- .peckied . 

— ■ veined 

- stained 

Cliolcedonj. common . 

-Itaiispaieiit 

.—— \eiiiiei 

—. red.iiwli 

----— Idtiei.h 

-onyx 

Cornetian, pale 

-K|irrkled 

. . . - veined 

' OIIVX . 

■ .. stalactite 

- " • siinpte 

497 


Cnriindum 
Flint, wliite 

-- iilack ... 

— veined 

- Egyptian 

.lade, wliUe ... 

- green . . . 

—. olive . - . 

Jasper, cle.xr green 

- hiownish green 

red . . . 


3W1 
3*l>50 
3;i21 
3-525 

3- 141 
:t-r.j9 
2 "75 

4- lW 
4-<H>l) 
d-OtW 

2- Ida 

3- 6a7 

4- 1 m 
2-555 
2-f:i7 

2-(>!7 
2-510 
2-552 ■ 

2- 510 

4“_'a:iIVail. virgin, oriental - 

3 - 750 I I’elibie. OIINX 

3-515 }--— ,,f Uennes 

3-.‘i;ii I- Kiigli.li 

.-t-nill - - veined 

3-991 -stained 

4077 I’lasinni 

3131 i Sardonvx, pure 


■ Onyx 
Opal 
IVail. 


—* blown 
- yellow 

— s loiet 

— cion,IV 

— seined 

— oin \ . 

— red and ycllosv 
tdoody 


2-.'>»5 

2-i:is 

2-7<1 

2- 5!i:i 

3- in.-, 

2- ;>ii| 

3- .S73 
l-t»)l 

1- n<;i 

3- ."i;t.i 
:i-.-.51 
3.551 

4- 2:«o 

2- 59(1 
2-525 

2-5nr 

2 - 1:57 

2-532 
2-515 
2-(kil 
2-505 
2-5<i5 I 

2-:.si 
2-515 
2-lk'IO 
2-512 
2-623 
2 023 
2-595 

5- 513 


p,tle 
s]H‘ckled 
1 cined - 
onyx 
Idackish 


SclioH. blari: prismatic hexae* 


drill . 


-— octaedral - 

—- toiii iiialine of (’ey ion 

-- aiitioiie tiasaltcs 

- Itnizdian emerald 

-Cl III ifoi'iu 

Stone, ),avinit 

- c'ltler'a 

- grind 

1 (I r/oMi Stnn et, Ka rtht, 
Alatia'ter, oriental white 
-ditto, seuii-traiis 


rent - 


■ yellosv 
stained brown 

■ v.-ined 
of I’itxlmoiit 

— of .Malta 

——— Spanish salim) 

- of Valencia 

-of Malaga 

Aluuiine ... 
Amliei, yellow transparCBt 
Aiiihergris ... 
Amianthus, long • . 

, tiioii . • 




3-<tno 

2-S04 

2-5H2 

2-ii2 

2-555 

2-950 

2-955 

2-9S3 

2.539 

2-Kbl 

2-fiSJ 

2-5'il 

2 710 

2711 

2-735 

2-595 

2-bI5 
2-7.50 
2-528 
2-376 
2-114 
2-6S1 
2-661 
2-654 
2-609 
2-612 
2-587 
2-5SI 

2«ra 

2605 

2621 

2.50.5 

2- 595 
2-628 

3- 364 
3-226 
3-054 
2923 
3-150 
3-286 
2-416 
2-111 
M34 


pa- 


2736 

2762 

2699 

2744 

2691 

2693 

2699 

2713 

2638 

2876 

2000 

1-078 

•928 

•909 

t-313 







cuekistrt. 


Ashestoe, ripo 

a-578 

' — ' starry 

3-1(73 

Jlaryles ... 

4*2i»0 

liusalte« fromCauseway 1 

lliluinrii, of Judea 

1-104 

lirii-k .... 

2-00!i 

Chalk, SpanUh 

8*7!to 

■ coarse iirian^on 

2-727 

-llritifth 

2-784 

Fluor niai* ... 

3-1 Ml 

Cypsiini, opaque 

2-l<I8 

—— ■' ' ■ •ciiii-trausparent 

• 2-306 

..line ditto 

2-274 

—■ rlioiiibtodal 

2*311 

- " dilto, 10 faces 

2*312 

-- cuneiform crvstalliMd IKWl* 

l*lase, green 

2*642 

-white . - . 

8-W2 

•-- hotrle - - - 

2*7:« 

--iMOtli crystal 

3*189 

■ fluid - - . 

3-329 

Cirauzle, red Egyptian • 

24M54 

*' ■ ' of llali»eck 

3-5(19 

Mono, while rnr.or 

2-876 

l«apis nephtiltcus 

2894 

— — lazuli - - - 

.-(-.51 

—— hviuutiios - 

4*36i( 

—— calaininaris 

6-iMIO 

—' - Jtidairus 

2*.-,20 

— - mauuti 

2-270 

Idmc, j'urc • * . 

2*300 

Ltni<>7>lone 

3*I;!1 

-white fioni* - 

3-1 .'•6 

- green • 

3-182 

-Mapiic.ia ... 

2-;)O0 


Mai'hUs fjrecn Cami^anij^a 
—• n*(i . • - 

■ u i’nmira 

wLili? l*stituu - 
——- I*)u*nc‘ai» 

■ - I luck HiM'uyan 

— . . l»iitrateUi* 

—— (.'K'^riitun 
——- Vulrj.riuTi 

—whilt* c*;-ena<iaa 

wu—• .Si<‘i4jiian 
—• Huiira!! Violet - 

— Af: icun • 

• —- x'oic’t Itnliaa 
—Xon%/‘;Msin 
-8iIm i ;.'n 

——^Egytrtian 

-Fre:i<li 

ji'txi i^oiio • 

l!a!d - 

INw«icro(i5 -j‘ar * 
f^rvrea 

•—hiiifotccs 

——;- 

Fur|»li)ry.Tlpa 


Porphyry, rreon • - - 

re>i, from Paophitiy 


— — I ■ „ , »reil, trnm t‘<»rilova 
■ Iroin dlU«» - 

Pyrytm, rnpiirry • - - 

.. lerru^iMMj^ cul*lc - 

ditto r<*atiU 


•»■ ditto ol St. J>oinii:go 


L'-r* 4 

r*.K'4 

4*iUl 
,*l l III 
i»*:ao 


Sf'rjicntiiM*, o|..ii|Ui*,*i-«‘cn Il.-ilian 

-tiitto, vciiiril Ijlaok 

and ulivc - . . . I 

' ■' ditto, ml and tda< k •*027' 

sriiii-lraii.|>ar<-iil 

“ :.«f, 
:i*i I’o 
2*' «i» 
i-dr.n 
S'li; 2 
2 ‘ 1 


p*«incd 


dillu, f.l^rou* 
ditto, Iroui l>ati|'liiny 


Silex 
Slate, roininon 
—~ new 

-Mark .lone 

—— Irr.di [Hiliahed 
Stalarlile, lran«i arent 
oj>a(jue 


Slotw, 1 imiicc 
—— I ri.iiiatii' ha^allrx 
- toui'll - . . 

-Siltoriiui Idne - 

—— I rioatal ditto - 

-roiimain - - . 

- Ilristol ... 

- ItintfO'd 

- I’oi'tlniid - 

-ra^ .... 

-mitrit ... 

-Iiiiid pavitij; 

2*7'!2 ! —— ini'l - . . . 

2*72i j-clicaid, In,in Hra'*lil’t 

2'7I7 j -- • clillii, Ironi (li.i'liiun - 

;-Notr,* i'.aioo 

272*» i- St. .'iaur - 

2*6!*.’i !-St Cloud 

2*fiiio t Stronliaii ... 

2*7W> j Suljd.ur, native ... 
i/IOi——- - 

2 7lii 
SH7H 
2'7a.''* 

2-;<»s 

2*72'. 

2/IH 

2*711 
2 out 
2-;mm 
1 •;i2!i 
4-474 
2-M(i 
2»>1 

2'7e5 


Tale, ol ,Mu.i-nvy 
■ I,lark nnyoii 

- . - ditto tii'iuiaii 

- vllow 

- lila. k 

- V. kite ... 

Zircon .... 

f.n/unrs, UiU, 

-Arid, !iii1|)liniic ... 

- ditto, hi^lily roiiCOnliatril 

- nitiiv .... 

- iiitio, liiftlily coiK-fnti’.atril 

- inuriatii* ... 

— — ml ai vioiio 
- while neelou, 

— di tllli-d ditto 

—— duvl'ic ... 


2*7':B 
2':''24 
2* 178 
■•■n:. 

2 tii 

2:»ta 

•2771 
2yjo 
2*.’ in 
2 <M:t 
2 4l>'> 
i-t;it 
l-M 
2'ion 

2;i.'-7 
2*2 I 
•2’t, ■■> 
2 I'dl 
2*2 1 
:t*;o'i 

i-y.ii 
2*; 1*2 
o-.i'il 
2*2 Ifi 
2*(;. 5 
2*:a>t» 
27»4 
i ;.oa 

l-MI 
212.4 
1-271 

i l.J 
|•!I2S 
|-Ui4 
I'UIO 
t-4oa 





SF£ 


Arid, arrtie • • • 

IMS 

irinr, Madeira 

. 

- 

•93S 

——— {iliovphoric 

l-3:.8 

.. Tort 



-997 

- ioru>»r - . - 

iW4 

-Tanury 



I‘033 

Alrohoi, i*i»minrrriiil - 

•«!? 

Jiesins, tium* and 

.Animat Suit- 

-bifflily rrclififd 

•»29 

tfancei, 

^C. 





Alorfi, ancotrine 



J‘380 

ftiroboi • 

•853 

—— hepatic 



1-359 

14 i$lh« ditto 

•»fi7 

Aaaat'ij'tida 



1‘328 

ditto 

•t>«2 

Bera'^H-ax, yellow 



•965 

ditto 

•8!)S 

- wliiU* < 



■969 

11-MUhti ditto 

•bw 

Bone <t( an ox 



l-CaO 

ItMfiChH ditto - 

■9-20 

Huttff 



■912 

dilto 

■!>;« 

Cali’uliia, human 



I 700 

ditto • 

■913 

--- ditto - 



I-.’lO 

7')tit}i9 ditto 


- ditlu - 



1-l.U 

ditto 

-9*;ii 

Camphor 



■9-<9 

5«ldth» ditto 

•as? 

Copal, opaque 



|■I■I0 

•lOMha ditto 

973 

~— .>lada;rA«rar 



1 000 

ditto • 

•979 

——Chinrue • 



1-063 

l'olftth'« ditto 

•9'A 

Crnnvameiitum, of 

the 

buuiaii 

Mdlli ditto 

■9n; 

hlomi 



1-126 

Ammooia. Ii 4 iiid 

•897 

Oraffoij’d Mood 



1-.05 

iiecj, pair 


KUnoi 



J-018 

-t>ru>i*n - - - 

j-a'18 

Tar, hoof 



■923 

Tydor 

litib 

— hoir*« - 



•937 

IviloT. milplmric • 

■; .‘W 

Fat, iiiiiiton 



■924 

—--uit;ir ... 

•909 

•— xeal 



•934 

—-touuatic 

■73(1 

(ialhaniirn - 



1 212 

—• acPtic 

•bWi 

(iairihorr • 



J-222 

iililK. Moiiinn ... 

l-(i59 

(•utn, ammoniac • 



l-2(i7 

—-* •* io\>‘s 

l-n32 

——• Arabic 



1'152 

--... 


—riipho:lda • 



1-124 

—— rvvr'H 

1'9«) 

-- eeraphic 



1-201 

—- 

I-.'(35 

—Tmaacaiith 



I-3I6 

——— tUMf’'* 

i-aw 

- toirUium - 



i-;«72 

——— < («u «> rinrined - 

l-lll!> 

--9,ca«jim>nv of Sm^Tna 

1-274 

Nsvi lilltu. 

•;m 

—— ditto of Alriipo - 

• 

1-235 

--ilillii frciru roal» 

(ili)il'o(Vilei, shaken 

. 

• 

•932 

in 1 • r.doii ... 

‘817 

. ... ■ to a loose lirap 

•836 

(Jit, (■-'‘I’f.tinl *»l tiirprittioc 

■879 

... froUd 



1-745 

—-— <i| 1 nrndtl* 

■srii 

Jloiiey 



1-450 

. (({ cliurv 

1 a'iS 

Indiifo 



•709 

---- of (‘IIOWlMIOt - 

I-i(M 

Ivoiy 



l-82l> 

- o] ol:\pv ... 

•Di;. 

JuJrr of liquorice 



1-722 

--of ttliiiond** 

■917 

- of acacia - 



1-515 

- ~ ‘*i tiil'fi - - - 

91 h' 

f^atalanuin 



l-ISff 

—— ... 

9!(( 

hatd • 



94H 

-- »>l MMlrnt'* . . • 

•92.'! 

Ma»tic 



1974 

—— ol whuJr 

9K1 

Myrrh 



1-380 

— vi ‘irirp'pcd 

■OiC> 

Opium 



1-336 

— of ( MJ.f |p» . 

•921 

i IMio^ld^on)5 

. 


i-;i4 

-i ip. >«t'i d - - • 

•»1» 

'hei'iiri of htJioao blood 


1-030 

'<pijit o| irtno. S*‘r .Air»dml. 


SpcrniafrU 



•943 

Tiirpfijtln-, iiouid * 

•991 

Storax 



l-IIO 

I'liop, hou-.iii . - - 


Tallow 



■(•4S 

Vl'ittrr, l iiifi ... 

l-OWt 

Terra Japonira 



i*;«w 

—d»«tinr«i ... 

I'INM) 

VFax, nUoeuiakerS 

. 


-B97 

-»oa (avrrarr) 

l-02li 

froodi. 



——• of DrHd Kra 

i-atu 

Aldrr 

. 


•»» 

Vino, llur$;uiidv 

1KC2 

Applr-lrr, • 

» 


•m 

Hordt>aux 

■Mt. 

AUi, ilic (rtmk - 

• 

• 



4VV 








CHEMISTEY. 


Itay-tree • • 

« 


■822 

Heech 

• 


•852 

Hox. French 



■912 

- Outrh 



1-328 

-Hrazilinn red 

• 


1-(W1 

Cxmpechv w-ood 



•913 

Odar, wild 



•596 

-Palestine 



613 

In<fian • 



1 315 

-AmerirRii# 

• 


•561 

ritroTi 

. 


•726 


. 


• 1*040 

Chniry-free 

« 


•715 

Tfirk 

a 


■210 


• 


•644 

Elmtiy, Amoriouii 

- 


•331 

■ ■ ■ ■ Iirliai! 

• 


1-209 

Kltlor-fior 

« 


•695 

Kim, truirk ot 



•671 

Fil’ rrf-trf»o 

« 


•600 

Fir, iirilf* 



•550 

friimie 

• 


•498 




•600 

.Tax,min, Spanish 

• 


•770 




*556 

L»‘mon-lpor 

a. 


•703 

Ig'irmim-vitip 

- 


1-.T33 


. 


'604 

l.oirw-imd.—See Campechv 



.Mustifh-rrcc 

- 


•849 

.Maho^uny 

- 


106:1 

iVlaiJc 

- 


•750 


• 


•944 

Mulhcrrv, Spftn*n*li 

- 


•897 

Onk. hrurt of, ttu years old 


M7« 

-dry oak 



•9*2.5 

t>Ii-.r-:;ee 



•927 

(Irange-tree 



•705 

I’rar-li-ee 



•661 

Pomegranate-tree 



13.54 

I’oplar 



•383 

-while, SpanUli 



•.>2"J 

Piuin-tree 



785 

Qniiirr-tree 



•7f»5 

a-sail-as 



•48-2 

"Vine . . - 



1-.327 

M'dlniit 



•671 

Willow 



•585 

Yew, Dutch 



•78,8 

-Spanish 



•897 

f/aiet. 




Atmospheric air (being; 

- 

1-0000 

Vapour of bydriodic ether 

- 

6-4749 

-oil of turpentine 


6-0I3O 

ffydriotic acid i^as 

• 

• 

4-4430 

Fluo«silieir acid ^ras 

- 

• 

3-.5735 


Vapour of Siilpimret of carbon 

-sulphuric ether - 2'58Bl» 

Chlorine .... ^4700 

Flua-borlc gtM - - . 2-3700 

Vapour of muriatic ether • 2-2100 
MKt 


Sulphurooi acid gae • * 

t’ynoiigen . . . . 

Vapour of absolute alcohol 
Nitrous oxide . . - 

(^ai'lxinic acid 
Muriatir ni-iil gas 
Sulphuretted hydrogen 
Oxygen gas . . . 

Nil runs gas . - . 

Oletinnt gu* . . . 

Azote, or niti-oeon gas 
Oxide of carbon 
Hydro-ryaiiie vapour - 
Hliospliuretted hydrogen 
Steniii of water . - - 

Ammoniar.il gas 
I'arburetled hydrogen 
A rseiiiated hydrogen - 

Hydrogen gas . . . 


3-IOM 

I-80S4 

1-6133 

1-&204 

1-S196 

1-2174 

I-1'J12 

1-1036 

10.88 

0-9784 

O-WiOt 

0-9o69 

0ifl7« 

0-8700 

0-6235 

0-.VJ67 

O-.^'i.'iO 

0-5290 

0-0732 


Ill this table the weights and spe 
rifle gravities of the principal gases 
are given, as they rorresimnd to a 
st.ate of tile haroiiietrr and theriiio- 
ineter wliich may he chosen for a me* 
diiiiii. The specific gravity of any 
one gas to that of another, will nut 
ronlorm to exai-tly the same ratio, 
under different degrees of heat and 
other pressures ot the atmosphere : 
herause the various expansions by 
no means follon- tlie same law. Tliese 
numbers being the weight of a ruhir 
loot, or 1728 ruhir iiirUcs, of earb of 
the loKlies, in avoirdupois oiinrrs ; iiy 
proportion, tlie quantity in any otber 
weight, or tlie wri^it of any oiiicr 
quantity, may lie readilv hnon-ii. 

P’or example.—Uequirrd the roii- 
trnts of an irregular bloi-k of mill- 
stone, n-hich weighs Irwl., or 1121b,. 
or 1792 ounces llere, as 8.500 : 1792 


: : 17!W -. 1228J cubic inches tlie con¬ 
tents. 

Kx. 2—To find the wciglit of a 
hloi-k of granitr, whose Iciigtii is Kt 
feet, and breadth and thirkiiese, each 
12 feet; being the dimensiniis of one 
of the stones of granite in the w.-ills 
of Italber. Here, 63 x 12 x 12 — 9072 
feet is the ronteiits of the stone ; tio-re 
fore, as I : fill/ --’ :: .3,500 or. - 31752001 
ounres, or 885 tons, Ibcwt. llie weight 
of the stone. 

To ascertain the pnrity of tin, 
dtc., pewterers, and other dealers in 
tin, cast a bullet of pure tin, and 
another of the mixture of tin and 
lead, which tliey want to examine, in 
the same mould; and the mote the 
bullet of the mixture exceeds the 





8PE- 

bntlet of pure tin in wei)riit> the more 
lead ttiey conclude it roiitain*. 

Mr. Edward* affirm* 
tliat difTcrent kind* of eitpper reijuirc 
difTrretit done* of tin to produce Die 
moat |<rrfcct wliitenes*. It tlie dn«e 
of tin l>e too HUinll, whicli is the 
fanit most en»ily remedied, ttio coni- 
poaition will be yellowi-h; if it be 
too great, the eoinpoaition will be ot 
a grey-idne colour, and dull appear* 
aiiee. lie ra*!* the *|>rcuiuni in eaiid, 
with the face downward* ; take* it 
out while red-hot, and plare* it in 
hot wood a«hes to cool; without whirh 
precaution it would lircak in eouliint. 
Mr. Little recommend* the foliuwinit 
proportion*.'12 part* of the be*t bar 
copper, 4 .part* of the bras* of idn- 
Wire, Id} of tin, and 1 j of arkenir. 
Silver lie rejeet*, a* it ha* an extra¬ 
ordinary elTect of kuftriiiiig the metal; 
and he found, that the rompouiid wa* 
not «U!irrftible of the highekt |>oli*h, 
utile** it wn» extremely briltle. He 
fir*t melt* the bra**, and add* to it 
about ail equal weight ol tin. When 
tin* mixture i* rold, he put* it into 
the copper- pieviou«ly lu-sed with 
black flux, add* next the remainder 
of the tin, and la*tb the ar-i-nic 
Till* ndxliirc he grannlale*, by ]■• iir- 
iin: into eidd water, a* .Mr. Edward* 
did, and fu*e* it a *et‘on<l time for 
C3*tinr. 

Sl’KIl.MArETI, a whitish utic- 
tnuu* Mibktaiice. olitaincd chiefly from 
tlie bcaiiiH ut a whale, called phy*eter 
niarrocephatii*. 

SIMIKNE- an ore of 'ritanium. 

SI’Hll.ttilltE, iieiiinian earth,— 
which *ce. 

Sl'lNKL, a sub »tieele* of corniii- 
diim. It* con*ti'ucnt* are, alumina 
b2'-l7, uiaguesia b’7b, chromic acid 
C-IH, 

SPIRIT OK .MINDERERL’.S, a 
soluttoii ot acetate of nniiiioiiia, made 
liy adding concrete carbonate ot 
aiimionia to di*tllled riiicgar, till 
aiitiii'iition take plarc. 

fl'IUlT, PYRO-ACETIC, i* a 
liglit volatile spirit, prwluced by ex- 

f oking dry acetate* to beat in a retort, 
t i* tiiiipid ami colourte**. 

SPIRIT OF sal -AMMONIAC, 
water nl ammonia. 

SPIRIT (IF SALT, miiriatie acid. 
SPIRIT OK VYINE, alcohol. 

a spar, couaikUng 
WI 


“8PO 

of silica 64'4, alumina 3^4, liucS, 
potass 5, oxide of iron 2'2." 

SPONliE. A soft, light, very po¬ 
rous, and cnnipreskihle substance, 
readily imbibing water, and distend¬ 
ing theretiy. It is found adhering to' 
rocks, particularly in the Mediter¬ 
ranean Sea, about the islands of tl<a 
Arcliipelugo. it was formerly sup- 
|iosi-d to l>e a vegetable prwluction, 
luit is now classed among llic zoo¬ 
phyte#; and an.alyzed, it yields the 
s.aine )irinciples with auiinal suh- 
ktance* in gciieial. 

SI>ONTANEOi;SCO.MBCST10V. 
•Many vegetable substance*, highly 
dried and heaped togetlier, will heat, 
scorch, and at last burst into a flame. 
Of thcBc, tlie most remarkable i* a 
mixture of tiie expressed oil of tbe 
farinaceous seeds, as rape or linseed 
oil, with almost any dry vegetable 
fibre, such as iiemp, cottnii, matting, 
&e. anil stoi mure so, if also unil^ 
with iaiiip-Mack, or any other car¬ 
bonaceous substance. These mix¬ 
tures if kept lor a time iiiidistnrhed, 
in close liundle*. and in ii warm tem¬ 
perature, even in siiia'.l (|naiitilies, 
will often heat, ami I'lini with a siias- 
tlirreil file for -onie hour* ; and it air 
be a iinttcd Ireeli, will then burst in¬ 
to tlaioe. To this, without doubt, 
may he attributed several accidental 
eoiillagraliiiiis in stoiehouses, and 
I iaees where quantities ol these suh- 
staiiees aie kept. Indeed thi* ha* 
lieeii |iroved liy many experiments. 
The most important of tliese were 
made tiy .Mr. Ueorge, and a commit¬ 
tee of tlie Royal Academy at IVtets- 
liurgli, in the year 17SI, in con*e- 
queiiee of tho destruction, by fire, of 
a frigate in the harbour of t'ronstadt, 
the contlagration of .a barge hemp 
magazine, in the same place in this 
same yeai, and a sliglil live on hoard 
anntlier fiigiite, in tlie same port, in 
tlie following year. Tliese aci‘ident!i 
led to a >ery stiict examination nt the 
suliject, by tlie llussi 'll goveruiiieiit; 
when it raiue out, that at the lime of 
liie n'cond accident, several parcels 
of matting tied willi packthread, in 
which tlie soot of burnt tir-wnod had 
been inixeil with oil tor painling the 
ship, had been lying some time on 
tlio floor of the eabin, wlieiiec- the fire 
broke out. III consequence of this 
important discovery, forty pounds of 
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flr-wooit soot wore well sookcd in 
«bout tbiity-five )muui1s uf liemp oi) 
▼arnish, and Iho wliole was wrapppii 
sjp In a mat, anil put in a rlusr cabin. 
In about sixteen bours, it a'as ob- 
•enod to give out a suiokc. which 
rapidly iiicrcBScd, and when the door 
was tipenod, and tlic air freely ad¬ 
mitted, the wliole burst into a dnme. 
Three pounds of fir-Mack wore mixed 
with five pounds of bemp-uii varnish, 
and tlie whole bound up in lim n, and 
shut up in a chest. In sixteen liours, 
it emitted a very nauseous putrid 
smell and steam ; and txvo lionrs af¬ 
terward. it was actually on lire, and 
liuri't to ashes. In another experi¬ 
ment. the same occnrreiircs took 
place, liut not till the end of forty- 
one hours after the mixture had been 
made ; and in these and many similar 
cxi>erinient«, they all succeeded bet¬ 
ter, and kindled sooner, in dry', than 
ill rainy weatlier. Chimney soot used 
instead uf lanip-ldack did not answer, 
lior was any effect prodiii-ed, wheiioi! 
of turpentine was substituted for the 
hemp or rape-oil. In treneral, it was 
found, that the eombiiiatioii took 
place more readily witli the coarser 
and more unetuous tir-black, than 
with the finer sorts ; but the propor¬ 
tions of the blaek to the oi! did not 
appear to lie of any (treat moment. 
Sometimes, in wet weather, tlie-c 
mixtures only lieeanie liot for some 
hours, and tlieneooled ajrain, without 
netually taking fire. In all these 
rases, the soot or Idark, xvas from 
Wood and not eoal. Tiie pt esenee of 
lamp-hlaek, or any other dry carbon- 
sous matter, is not ne.’cssary how- 
ever; for, sponlancons Intianmiaiiou 
will take place in lu'mp or eoltoii, 
•imply .soaked in aiiv of these ,*xpres- 
•ed uil.s, when in eonsideralde •|iinn- 
tity, or under rireuinstaiiees f.irour- 
abie to tbi.s process ; as in Imt vrea- 
ther. Of when closely shut up. An 
arrident of tills sort happened at 
flaiosbornugli, in lAneuliishIre, in 
July, Istil. with a bale of yam of 
1201b., ae.ridentally soaked in rape 
oil; wliichi after remainiiig in a 
wareliousOfor several days, began to 
smoke, to ifinit a most nauseous smell, 
and finally to burst out into a most 
violent dame. A similar aecidint, 
with a small quantity of tlie same 
Kipterials^ happetiod at lioutbay. A 


ttottle of linseed oil had been left 
standiiiff on a chest; this had lieeii 
thrown down by accident In I lie 
night, the oil ran into a chest wliieli 
eontained some coarse eoitoii elotli, 
and in the morning the cloth was 
found seorehiiig hot, and ledu’cd 
nearly to tinder, the wood of the 
eliest also xva' eharred or. the iiisi le. 
On subseipicnl trial, a piece of the 
same rioth was soaked i: oil. shut up 
ill a Ilox, ami in no longer time tiiaii 
three hours, it was bunii scor liiiig 
liot ; and on opening tlie elotli it iiiir-t 
into flame. >Similar to tills, is liie 
spontaneous eonihu-tiim ‘ t xvoid. or 
xvoollon yarn, wliieh has o-rasinn.itly 
ha]i|iened when large ijuanlities have 
been kept heaped up in rooms little 
ailed, and In hot weather. The oil 
Willi wliieh wool is dressed, xvhieh is 
generally rape-oil, appears the chief 
agent in this eoinbiisiion Mveii liigh 
dried, oily, or farinueruus matter of 
any kind, will alone take fire, when 
placed in eireunisteiiees x'ery faxonr- 
able to this iiroeess. Kye flour roast¬ 
ed till halt parched, mi l of the eoh ur 
of roffee, and xvrapped up iti a linen 
cloth, has lieen found to heat violently 
and l'> destroy the eloth. Wheat flour 
ixheti heated in large qiiniilities, and 
highly dried, has been known to take 
tire in liot xveather, eansing aeeider.ts 
in granaries and linkers' shops. An 
Aeeldeiit of this kind is retail'd by 
Count Morro77.o, in the Memoir* of 
the Turin Academy, to have happened 
at a flour warehouse at Turin, een- 
taiiiiiig nhoiit three huii lred -aek- of 
flour. I; began t y a vioinit explosion, 
on a lamji In'iiig brougt.t into the 
xvaieh'o.se, and the xvhnie xvas soon 
■tft T in I’.tine.s. Cliareool alone also 
has lieen ktioxvii to take lire in | ouMer 
m.lls, XX hen ipiaiitilies of it in poxx-der 
have been kept for some lime ('los,.|y 
p.iekeit. 

Another, and tol.ally dliTerciit spe. 
eica of spontaneous e.mitoislion, j* 
tiiat xxliieh oeeur« durhig t!;e oxygeii- 
aiioii or vitrioliration of pyrites, or 
siilphnrxds of iron, eopper,' J(;e. 
most eurions, and. If not xvelt aiitheo- 
ticaled, a scareely credllde species of 
spontaneous inflainniation, is that in 
a fexv rare instances, tnoxx'ii to oeeiir 
in the lininan body. It is not (piite 
eer'.aiii indeed, xvliether tlie first In- 
Hauuiiatiun bos been quite spuiUas 
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n<»onii» or caused by the approaeb of a 
liffliteJ substance ; but in these me* 
luiirboly arcldrnti, the body of the 
iinfortunatcsufferer has been brought 
to a state of siieb hiffh eombiisttbtUty^ 
that the ftaiue once kindled* hat irone 
on witliotit other fael, to the entire 
de«(tri)rtioii «»f every part, (the bonen 
and rxtremltlet excepted) and as it 
appear^, has been atteniied with ac¬ 
tual dame* of a lambent faint Hirht. 
This chatiftet > the more temarkabie. 
He the human bodv, in all iU usual 
states, both of heaUli and disease, is 
scarcely at ail of iUcIf rombustible, 
and catiiiot i»e reduerd to ashes with¬ 
out the assistance of a very larire pile 
of r«<4eots, or other fuel ; lU universal 
experience. In the very ancient mode 
of sepilinre, and tlie history of mar¬ 
tyrdoms, abiiinianlly sliew*'. Tasps 
of this human conibustion on record* 
have f*ceurreii In different countries. 
Two of well aiithrMiltrated, are 

re orded in the Phiin«<iphie:il Tran- 
sac;i MIS, iitid occurred in l'*n^ln;id ; 
and a fe.v other** i*i Jtalv, Trauce, 
and el>ewhere. in all Init one, the 
siihii*<-:» of them have hcen females 
rather adxaneed in life, of ludolcul 
hahi*s, jiri I apparently much a tdicted 
to Hpirituons lu|uors. The accident 
h IS iTcueraUy tn*eii detected hy the 
pe.te!i uTijjif f.j‘t;d **me!l of huminiT 
ar»d w'hich haw- spread t<» 

a i « iii faiii'e; aii-l t!.e sufferers. 
h'l^ e, iu |.v»'iy instance, been disc«w 
de*vl, and with the IhmIv more 
4»j |e<. completciy Inirnt uj\.leavin^r 
»• toe Inirnt parts onlv, .in €>ily, 
ernoddy, sootv. and c\trenicly fxPti-l, 
iii.ittci. Another circinn-tance in 
which these cu-cs uU aprec, is the 
c onp.trative weakiu*ss <*f tiie heat 
pi-.i incc I l)y thi» combu-tion, iiotwitli- 
“Mn !intf th'‘ n.tv c'unph'te ihs.friruu- 
«»i tlic liM.U It-eif, so that the 
lo.njtnrc yfllie room, \vo-‘den cljuirs, 
»^c. toiiM'l witliin the ro:i.*h of the 
inirninir body, n ere in many ifi'-taiice'^ 
al*-o}n '*1v iinhnrt, and in otliers otily 
sei.iclieli th.* heat not i»;<\been 
*‘**r * 11 / chonirli to sci tliein tm tire. It 
!•> imp<«».»(iMe to |£ive an adetju ile reu- 
•on iMr thi- rcmarliHldc change ; nor 
docM tt seem Isefote the veiy time of 
th** uccidi'iit tf» iiuve produced an\ 
lei y .seii'iide ulleralhm in the appear 
aticc and luccliotm of the l»ody, 
Mlnc!i i-* certainly a most tl-ton^^h»M#f 
circuaislam’p, Svitb regard to the 
oU'J 


effect which the uie of ardent tpiritd 
Is suppiiscd to have in this ca<e, it it 
impossible not to imagine that thit 
cause may contribute largely to such 
a change; but the instances of the 
ahuse of spirits are so innumerable, 
and tlio.se of this surprl-^ing combus¬ 
tion arc so extremely rare, that very 
little satisfaction can be obtained 
from this explanation. Hydrogen gas 
enter'< largely Into all animal, vege- 
tahle, a^d many mineral eomp<*siTions. 
Hence, it is frequently set at liberty 
hy fermentation or spontancou-* de 
conipo*.iil«in in hogs and marshes; 
when from eloeirieiiy, or some uthet 
aeridental cause, it is op^n set on 
tire. Tilts plienomenoii lias hecii oh 
served in al!Uo-.^t all parts of the 
w<rr!il. In Persia ft i« converged into 
a pious fraul by the t•^iestho««d. wb(^ 
hv means of hollowed reeds, convey 
IIk* carhurrelted byilrogen gas into 
one of their temples, which li.is been 
piiri>osely hiiilt upon ground ahnuiid- 
t’ig in bitumen, uapldha, and <iThct'in- 
duiiimahie suh«fxri**es. As the Ih-r- 
siaus have alwuvt* lieen worshippers 
of tire, the impo-iiton i« a happy one, 
for in till' temple, they are corititiu- 
I ally feasted with a \ie\v of their 
Deity. At MouhoD, near Northamp¬ 
ton, in the f«»retnmn of September, 
lltli, IRIO, a lire broke out in an 
ash.s|ilnney. Mr. Mar*h, the pro. 
prietor immediately went to the spot 
with some friend-, and found the fire 
issuing from the earth in inanv places, 
and in a short time it iv«»uM have 
communicated to a g‘»rsc cover, had 
not Ih’cii for the timely assistance 
i*f several persons whom ciirio.sity 
had brought to ivitness this extraor- 
dmmy phenomenon. As there was 
some lifrhtning during the morning, it 
was inia/tne<l a tire-iiall liad been the 
iMiisc, hut it was generally .siippo*cd 
to he coM-a-ioned ly tiic cxeessive 
dryn'*ss of tlie ground, whi'di had 
lM‘on a bog, roc<MitiY ilralned for 
planting; and that too extrem-* heat 
ot tite sun had eausml it to ignite, 

sTaI, \<’'r!TICS. The-*e are found 
suspended from vaults, being formed 
hy the ooxintr of water cfiurged with 
calear.oius p.ariic es, and gradually 
evup ‘rating, leaving those parthdea 
iiehiiid. 

S’l'Mim. Tills i« n white, ln»U 
p.d. I'.nnim-viide eubstT.nce, insoluhlo 
ill iolj w*ater, but forming a jvlly 
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with boilinf watet. It exiaU cbtafly 
In tke while mi 4 brittle pert* of re- 
geteblen. paiticulariT 'in tubcroM 
rootK.and the (eedeorthe nemineoiu 
plant*, it may be extracted by pound. 
Ine theee part*, and aiotatinit them in 
cold water ; when the panuiehynia, or 
fibmo* pdrta, will first sulwide : and 
these being removed, a fine white 
powder, diffused through the water, 
will gradually subside, which is tlie 
starch. Or the pounded or^^grated 
substanee. as the routs of arum, po¬ 
tatoes. acorns, or horsc-chcsttiut*. for 
instance, may be put into a hair-slere 
and the starch washed through with 
cold water, leaving the grosser mat¬ 
ters behind. Farinaceous seeds may 
be ground and treated in a similar 
manner. Oily seeds require to have 
Uie oil expressed from them before 
the farina is extracted. If stareli be 
subjected to distillation, it gives oat 
water impregnated with riiipyreuma- 
tic acetous acid, a little red or blown 
oil, a great deal of carbonic acid, 
and carbu retted hydrogen gas. Us 
coal is liulky, easily burned, and 
leaves a very small quantity of pot- 
asb and pbospbate of lime. If wlien 
diffused in water it be exposed to a 
beat of t>u deg. K., or upwards, it wilt 
ferment, and turn sour ; but mueb 
uiore so if it be not freed from tbe 
gluten, extract, and colouring-mat¬ 
ter. Thus, in starcliouakiiig. the fa¬ 
rina ferments and liecomcs sour, but 
tbe starch tliat does not undergo fer- 
ineiitatiou, is rendered tbe more pure 
by this prueess. Some water alread) 
soured is mixed with the dour aud 
water, which regulate; the ferment¬ 
ation, and prevents the mixture from 
becoming putrid ; and in itiis state it 
is left alMiut ten days in summer and 
fifteen in winter, before tbe scum la 
Teinoved, and tbe water pouted off. 
Tbe starch is then washed out from 
the bran, and dried, first in ttie open 
air. and finally in an oven. With 
boiling water stareli forms a nearly 
transparent mucilage, emitting a pe¬ 
culiar smell, neither disagreealde nor 
very powerful. Tills murilage may 
be dried, and will then be seini-tians. 
parent, and much resembling gum. 
all the products of nhicli it affords. 
When dissolved, it is much more 
easily digested and nutritious tliati 
before >it has undergone this opera¬ 
tion. Both acids and alkalis cow- 
M4 


blued wltli water dissolve It. It sf» 
parates tbe oxides of sevtnral metals 
from their solotloes, aad takes oxys 
geo from many of thra. lb is found 
naturally combined with all the im¬ 
mediate principles of vegetables, and 
may easily be united with most of 
them by art. 

KTAliROUTE. Prismatic garnet. 

STEAM. Water converted by heat 
into %'apour. Steam U applied to the 
beating of houses, (kc. and the ebuU 
litinn of liquid*. To these it is well 
adapted, as in its condensation, or 
return to tbe liquid stale, it gives out 
its superahuiidant, or latent, heat, to 
surrounding bodies. Tbe litermoroe- 
ter iiidirates no more heat In steam 
than in boiling water ; still its lieat it 
WW degrees more ; but tbis portion I* 
latent in it, and is ncrcssary to pre¬ 
serve it in the gaseous stale : conse¬ 
quently, when It comes in contact 
with the cold air In a room, or with a 
cold liquid in a vessel. It U itself con¬ 
densed, and they become warm by 
combination with the beat whirh it 
had imparted to them. This heat, 
whilst it preserved tlie steam in the 
gaseous lurin was latent, but now It 
becomes seiisihle.—Upon this princi¬ 
ple is lounded the application of steam 
to tlie heating of houses, &e. Steam 
is applied to this purpose in many 
uiiiliul'aeturles in London, and in the 
provinces. Tlie system has so far 
succeeded, ami has been so variously 
improved, that there are in London 
several candidates who submit for 
public preference, diH'erenl means 
of generating and diilusing it. In 
vanse,)aeiire, this tnetliod of rrentiug 
heat is luurli adopted. It is found, 
that ail the rooms of a large house 
may be kept at a temperate, or at an 
higher degice of lirnt, night and day, 
hv tlie steam generated Iroin a boiler 
of thirty or lorty gallons, worked by 
one hii-hel of coals. In some inanu* 
tactories, the steam is carried through 
iron pipes around tlie skirting of tim 
rooms ; it lieiiig a-eertnined, that one 
loot snrlaee ot striiin-pipe svill warm 
two huiidrt-d eiihie fret of air in a 
room. In some houses, steam is eoii- 
vevrd within the apariment, into the 
liollow sides ol a rnpprr eyliader, 
which can have any ornamental figure 
given to it. There is, in either plan, 
HO dirt nor effluvia; and no possihle 
danger exists, because tbe boUer may 
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Iw WoriEed in Miy oat*buUAnf, at' a 
loir prewara, reauUtad by a vahre. 
Aapirit of aampctUlon ha* tiecn ex> 
•itod amnnfr Um inaituraclurenof tbi* 
apparatus, for doiurstlc osr ; wo shall 
roDlinr oursrlTos to a desrription of 
the latest aiitl incst approri'd con- 
striuiiiiii, and apilu'atiun of it, not 
only to the wamiinu of Imiisrs, but to 
inaiiy other domcstlu luirptises. A 
•touia apparatus has lioaii rrcvntly 
erected at lit. Panerus workhouse, 
wliere a boiler of sixty aalluos heat* 
a .'toiie bath of four hindred eallons, 
scvei'til tioies in the course of a day, 
for balhiiip sick persons, boilinfr blan¬ 
kets, btsls, Her. From the same Iniilcr, 
I* also bulk'd one eiKbtv xalbiii copper 
for waskiiip; one eiithty-live pallon 
ditto lor ciHikiiift, and one thirty-six 
xallon lor the same purpose ; all per¬ 
formed by one busliel of coals per 
duv. Siitibar work is done at lit. 
Andrew's workhouse, with three peeks 
ot 'aials per day. At f .'beltenbani, the 
late Air. Tbumpson not only heated his 
hatbs With steam, but also the air of 
the drrssinp-ioufus. At Mr. Ham- 
shaw’s. Fetter.lane, a sle.iin apparatus 
ha- lieeu intriMliiied h r copper-plate 
pi'intlnt;, which suiwrsede* tlie use of 
twelve noxious eliareoal fires. Steam 
has also beeu applied to the warminir 
ol hot-houses. In the application of 
steam to the hoilinx »f iii|iiiils, as at 
Wlilihread's brewery, by means of a 
worm lonreved tlimuxb the midst of 
the liquors, nve or six hundred liarrrls 
nf wort aie boiled in half the usual 
lime, and two ehuldions of roals arc 
saved ill one day. Steam has also 
been intrudiieed into many other 
breweries. No other copper is requi¬ 
site tiesiiies the steam boiler; the 
won and liipiors beinp boiled in 
wooden va'.'. It is likewise n-ed ior 
tlie purposes ol distillaliou. 'I'lie fol- 
lowiiix is a summary of the advan- 
taxes wliieh will result from siibsti- 
tiitlnx steam in place of ciiliiiarv fires, 
(or tlie heatinx of houses, ttre. I. 
Sleaiii save* half the quantity, and 
Uiree-foiirtlis of the cost of roal* or 
other fuel, 3d. Steam can tie made 
to create anv decree of temperature 
required, fid. Steam diffuses heat 
equally throuRlmut an apaitiiietili 
•very side and every part lieinir na 
wanii as every other side and part; 
and tlie people in a room are not (as 
with fires) froxen on oo« *idr, whUat 
fiOfi 


they are seoMbed m the other. 4th. 
Steam, as diflUsed in motallic enelo- 
aures, ereatea ntHther dirt, dust, nor 
noxious txlour. fith. Steam is freo 
from the dangers which attend com¬ 
mon Ares ; for no bnnse can be set on 
tire tiy tlie heat of steam ; and there is 
no liazard of the dreadful accidents 
which arise from the clothe* of females 
and children takine fire. 4th. Steam 
warms not merely the room Into which 
it is conveyed, but all the adjoin¬ 
ing roidn* i and If made to act in 
a cylinder at the bottom of a well- 
staircase, or In tho hall of a house, it 
will increase the temperature of the 
whole house. 7th. Steam, by causing 
the lieated air to aseend, promotes the 
veutiiatlon of a room, and the renewal 
of tlie air, by meant of an orifice amt 
pipe ill the upper part of that room. 
Hth. Steam renders chimneys andh 
fire-places unnecessary, and will 
therefore diminish the expense of 
building bouses. 9th. Steam will heat 
several small houses from a common 
boiler at a joint expense. lOth. Steam 
will warm the largest as well as the 
smallest apartments, and parts remote 
from the boiler, as highly a* those 
near ; that is to say, it would warm tho 
cathedral ol St. Paul's, and every re¬ 
mote Comer of it. as eoinpletely as the 
smallest cabin. Ilth. Steam renders 
kitehens and fires tinneeessary under 
the roof of a dwelling ; as it can be 
conveyed from any ont-bnlldlng to a 
rooking apparatus. 13tli. it 'puts an 
end to the use and empUiynient of the 
wrelebed eliinbing laiy. In a word, 
the introduction of steam for gene¬ 
rating and diffusing heat, Is likely, not 
oidy to change the entire econ.'tny of 
our Imuses, but to promote comfort, 
health, cleanliness, and sernrity, lie- 
ynnd all former anticipations of art or 
genius. . 

STKARINE. A component part of 
fat. 

STE.ITITE, or SOAPSTOXB. A 
suh.i'pecie* of rhnnilioidal mica. Spe¬ 
cific gravity 3-d to 3’ii. Its eonstituenta 
are silica 44, manganese 44, alumina 
3, inm 7‘fi, manganese 1‘5, chromium 
3, Humlmldt informs us, that there 
arc savages on the Oronooco, who re¬ 
ceive into the stomach large por¬ 
tions of imtter's clay, and there are 
many savage* who eat great quan¬ 
tities of steatite, but what nourishment 
it can afford thein U la not easy to iiaa- 
«* 
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fiM. KUproth hu the «tc»- 

Ute of Coruwell, of wWch he (tlvce the 
followinr account; The ateatites of 
Corim-ali (talcum amcetcs, I^lnn.) oc¬ 
cur at the Cape Iiixard, In Kcrpcntlne 
miiuntain*, wiiieh it cut* thruu;rh in 
aiaall perpendicular or rake veins. 
The iinett sort of it is white, with 
bluish or reddish spots, resemhlin); 
Biarbtr. V^en fresh from the iiiiiie, 
it is so soft that, like soap, it may be 
abraded with the knife. It is,a»t-d in 
making porcelain. The working of 
these mines is carried on by the house 
of the poreetaiu manufacture at tVor- 
cester, which pays .£20 olerUnjt for the 
ton at 2)t rwt.. because the bringing it 
out to the day is extremely unrertaiu 
and (ianceroiis. Uie serpentine rock 
breaking in so frequently. Tliere also 
.occurs iu these mines, anotiier sort of 
It, less fine and having snots of Iron- 
ochre, as well as a third brown red 
variety mingled with green. Not far 
from thence, at Ruan Minor, also in 
aerpentine, there Is found both a grey- 
white and a light slato-hlue soap rock, 
or steatite, and al«o a whitish steatite 
crossed by calcareous Hjiar, which 
gives It a siuooUi shining fracture. 

ST££L. A carburet of iron. See 
Iren. To make cast steel put 20 
parts of pure iron, in small pieces into 
a crucible, with C parts of powdered 
chalk, and ti parts of powdered Hes¬ 
sian crucible ware. Dispose the 
Whole, so that after fusion the iron 
may he completely eovered, to pre¬ 
vent the least contact with the air. 
Now give tile crucible a gradual heat, 
and then expose it to a white beat, 
tienerally, an hoar anil bo suiBclent 
to eonveit two pounds of Iron into 
exceedingly hard ali>el. capable of 
being forged; an advantage not pos- 
gessM by steel in the u«tial manner. 
Hero the iron is formed into a carbu¬ 
ret by combination with the carbon of 
the chalk and crucible powder. In the 
present ago of Invention and improve¬ 
ment in the arts, none seems to pro¬ 
mise greater benefits to society than 
Messrs. Perkins, Fairman, and lleatk's 
siderographia, or mode of engraving 
upon steel, and then transferring the 
name to steel or other metals. This 
toventioo deservedly demands, while it 
Meeives the admiration of every lover 
9t the fine arts; and at the same time 
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graving, and will probahly produce a 
eneral roftnement in the pubiie taste, 
y furnishing engravings of the most 
beautiful kinds, at. t'.e tame cost as 
those of Inferior exseutioii. The ad¬ 
vantages to he derived form the use 
of this invention are various ; but that 
to whieh it list boon applied aliiiest 
exelusively, and with perfect success, 
has been, to secure paper eurretiey 
from forgery ; an object not before at. 
taint'd liv any other plan, fiiit of the 
first importance as it rcs|>eets n-ntinnal 
morality, wlilcli cannot he maintaineil 
except by the nhsciiee of ti-mptalion 
to erliiie. liarlng been periniited to 
rxaiiilfic the ^iderographic process,no 
proceed to lav a einirise arconnt of it 
Oefore our renders. 8teel Idorfcs, nr 
plates of HUfticieiil sixe to receive the 
intended engraving, are solt"ned or 
decarbonated upon their surface*, 
and thereby rendered a belter innle- 
rial for ri'ceiving all kinds of work 
than even copper it-elf. After the in- 
tendeil work lias been excciiUsI upon 
tlie block. It is then hardened with 
great r,xre liy a new process wlilch 
prevents injiitr to the most delieafe 
work. A cylinder of steel, previously 
Softened, is then placed in the trail— 
ferring press, and repeafediv passed 
over the engravi-d block, tiv whieli Die 
engraiing is transferred m relief to 
the jteripliery of Che I'yiinder, the press 
having a vihrating iiudlnii eiiualinig 
that of the eyiinder upon its axis, hy 
which new surfaces are presented 
enualling the extent of coi.'iarliie. 
This cylinder is tlien hardened, and is 
ready inr indenting either ropper or 
steel plates, whieh is done by pl.ieiiig 
it in the same press hefure drserihesi, 
aii'f rcpeateilly p.assing it over the 
eopiK-r or steel plates, theieliy pro¬ 
ducing another engraving i.leniically 
like that upon the original Idoek ; and 
this may he repeated upon any re¬ 
quired number of plates, as ' the 
original engraving will reinaiti to 
produce idher cylinders if ever re- 
[quired ; and when transferred to steel 
^atet and biirdened, these will also 
serve as additional matrices for the 
production of new cylinders. This In¬ 
vention promises to be of great advan¬ 
tage to some of our manufactures, 
partieulariy that of pottery, which 
may now be emhetlish^ with beauti¬ 
ful engravings, so as to place the suc- 
ecMfuT comnetition of other uMlons at 
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a nar« dirtant period. It omy alio be 
applied with (treat adranlaite to calico 
printiof. by prudBciiid entire new pat* 
terns upon tlie eyliitdcrs from which 
they are printed, an object of (treat 
iinportaiiee to our niaiiuiactoring in* 
tcmti. These are aniouft its obvious 
apptieationa; but as a means of ren¬ 
dering ioreery iniprartirable, it claims 
tlie attention of »late*uien and the 
raCitndc of |>bilaiitbro|iists, whosbud 
er at the rirtiiiis wbieh aro now ini- 
inolated to the laws, by the iaeility 
with wliieli they may l>e violated. Very 
inipurlant experiments were made on 
n siiiali scale at ttie laboratory of the 
Koyal Institiiliun, f.oiidon, on alloying 
steel with other metals, and the result 
lias been brneticia) to society. Simi¬ 
lar .alloys liavc been uiaae (or the pur¬ 
pose of inaiiufaeture, wiiieli have been 
ei|iial, if not su|H-rlor, to those of the 
latioiators : tlie most valuable alloys 
me loi '.iied of silver, platina, rbodiurn, 
ii iiliiiDi, and nsiiiium, and paliidium ; 
all of whieli have been used in tlie 
laree way, except t!ie last. Only about 
I-.’aH'tli part <<| si'.ver will cotiiliine with 
stiel; and wlieti iiu.re is used, the sil¬ 
ver c.ppears in tlic form ol a luetallie 
dew iiniiiy l'»e lop and sides of the 
eiiieible. tJbdinles of silver are also 
forced out by lontraetioii on coollop. 
and more by the hatniner in foryifif;. 
tfbeo the forireil piece is exaiiiiiied 
bv riisseeliiis it with diluted sulphuric 
acid, Ihieads or fibres of silver arc 
seen mixed with the steel; l>ut when 
the proportion is only jfei part, neither 
dew, (flobules, nor iitires apiH-ar, tlie 
tiielal beinK ol a perfect clieni rat 
roinldnation, and the silver could oiily 
lic deteiicd liy a delicate cheiuieal 
tc'l. In an experiment where eight 
pounds of steel were conibiiicd with 
of silver, tlie metal iiroduced was 
found to be harder than even Indian 
wools, witli no disposition whatever, 
either to eraek under tlie liaiiimer or 
ill hardening: it is likely tbeiefore, 
that in cutlery, and in the inanurae- 
liire of vai'ii’iis tools, that this alloy 
will l>e much used. An alloy iif steel 
and ji/i part of platinum was found 
not so bard as tiir preceiling, but to 
possess cousideraldy more toughness, 
and will therefore probably hereafter 
be much employed where tenacity is 
much reauired. The expense of pla- 
tiuuut will nut, in most cases, prerent 


its bdiic Mcd. Alloys trith rbodhrib, 
with iridium and osmium, ar« fannd 
excellent; but the rarity of tfaee« 
metals, and of palladium, will not 
allow the hope of general utility. 
When pure iron h eubstituted for 
etesl, the alion are less subject to 
oxidation, it lx suspected that tbero 
are other substances besides earlion, 
which give Iron tbe properties of stoel. 

STKINHSUTE. Blue quarU of 

Finland. 

> STIBIUM. Antimony. 

STiUBITB. I'yrt'inidal Zeolite. 

ST1LFNU9I1)BR.ATB. A mineral 
I of which tbe conetituenta are oxide of 
iron ftO-h, silica 2*%, water 16, wiUt a 
trace of manganese. 

KTINK-STONB. or SWINE- 
STtfN B. A kind of limestone. 

STHAHLSTEIN. AcUnulite. ^ 

STRATA. These consist of exten¬ 
ded parallel layers of similar eub- 
stwnres lying one above tlte other, of 
dilTerent depths or thicknesses, and 
tlicy appear to be results of deposits 
of the same substances in a state of 
solution, or of an action like that of 
water, whirli tends to reduce all ma¬ 
terials which are its patients to a le¬ 
vel. This action of water appears to 
tie the reasonable cause of tbe torma- 
tion of most strata ; but there is a 
iDerhaiiiral action and re-action be¬ 
tween substances of different density 
and bulk, arising from their ceiit.ri|ie- 
tal force, which constantly tend# to 
equalize their separate leveit. In 
the present visible creation, the npper 
stratum consists of the fine moulu of 
decayed vegetable and animal mat¬ 
ter, of thicknesses proportioned to the 
luxuriance of the site. Beneath the 
upper stratum usually lie others, evi- 
(ieiitly nl' marine formation, created 
l>y such an action as that of the seq. 
Beneath this. Cuvier has ilistingnisb- 
ed anotlier layer of animal and vege- 
table remains; then a second series 
of marine strata: beneath these a 
third vegetatde stratum ; and again, a 
third of marine strata; all so many 
effects of obvious, yet remote causes. 
Another cause not generally regard 
ed. tends also constantly to cre¬ 
ate the upper stratum; viz. tbe 
dust which falls from the atmos¬ 
phere, and deposits a senribto 
thickness in every year. Whether 
this arises from storms, and the action 
of the ntinospbere, wUicb raisea tbs 
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4lutt thkt fftlU, or rrhotliCT there moy 
not be a conatant aKgrofration of iras- 
•oua atom* in the medium of «paee 
throuirh which the earth more*, are 
question* wliich the uhservation of 
man may never be a)>le to determine ; 
but if the latter be the ease, and the 
supposition accords wltli many plieno- 
incna, then the bulk of the earth may 
be cunsidered as gradually iiirreas- 
ing ; and hence the remains of rege- 
tutiim and other pheiiuniena eof ttic 
surface being ronstantly found belotr 
the level of the sea. The chief ele¬ 
ment coneerned in all these forma¬ 
tions and cliaiiges, Is time. The entu- 
positiuns of nature often employ 
thousands of years. 

STB4TA OF BN'OLAKD. 

Every sort of stvaliim contains eon- 
l^tiiins, in noilules or layers, peculiar 
to itself. For instance, chalk eon- 
tains black and glossy (lint. Forlland 
stone, and all other limestone strata, 
roiitaiii (lint varying in colour, from 
asit-grey to a dull tdack. t'lav, and 
all the argillareon.s strata contain 
sreptaria. And even sand has its 
iron-stone, principally in layers. .Most 
of all of the stone strata are lamina¬ 
ted ; the upper Ih'iIh of tvhich are 
much thinner and more easily to lie 
perreived tlian those at a greatec 
ileptli ill the same strntniii; the lov'er 
beds generally have the ap|ieoraiirc or 
more solidity, as well as greater 
thickness, hut neveitheless they are 
in layers. Kveii lava, trap, ’timd- 
stoiie, and similar volcanic prodiir- 
tioiis, are said to have iliiity iiod'iles 
in ahundaiiee, and sometimes of great 
beauty. The liriti-h strata are ar¬ 
ranged nearly in the bdlo ving order : 

1. Vegetable mould, a fc.ot or tvo 
in tliirkuess. 

2. Jtrick earth, a few feet in thick¬ 
ness, as ill the tirick-fii'lds near loiii- 
don, and many other places, but liy no 
means general. 

3. Beds Ilf shells, sand, and grairl, 
from live to thirty lect in tldukiiess. 
These are erposed to view in the 
cliffs on the roast of Bssrr ami Suf¬ 
folk. The shells and sand have bei-n 
mostly washed off in Middlesex an I 
Surrey ; hut the gravel, a tew feet in 
tbiekiirss, reiiiains. and it is used for 
making and repairing the roads. lu 
Biune ^aces it is a free sandy gravel, 
wrf in other places it Is mixed with a 
oMmtaut-enloured clay. The greater 
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IMirt of the material* wMeh compose 
(Us stratum have been formed in the 
place* where we now find them; but 
such of them ns consist of rounded 
pebbles have been fragments of older 
strata, broken and rolled to their pre¬ 
sent situation by the ocean. Thia 
stratum is known to extend over 
.Middlesex and Essex, as well as the 
north side of Surrey, some parts of 
Kent, Hertfordshire, lluckiughain- 
shirc, and Kiiffolk; it is also met 
with at Hartley row, on the road to 
Basingstoke, at M’rst-rovve". on the 
north side of the Isle of tVight 
and many other places, but with in' 
terruptions and displacements, by be¬ 
ing occasiiiiiallv washed away 
4. liundoii r)a\. Immediately un¬ 
der tl.e foregoing formation is a clay 
stratum of from one or two bundreil 
to nearly three hundred feet in thick* 
ness. Its rolour at the top, and to 
the deptli ot live or ten, and orrasioii- 
ally to tifleeii or twenty feet, is a 
chestnut. At that dcpili, the ti'Mircs 
of this straliiin become stained vrilh 
sky Mho : xiiid at thirty ♦»r forty fort 
from tlio top, tho uholo HuhstMtiro of 
thin rhiy of n loud vol«tit. The 
dopth of ctdtiur iiirtcnse^ with the 
doptb o| the «>tratiuTi. to a much d.^i Ker 
I !u»*, or even to vn^e on a dull hlaek. 
The ehertiiiiUriiloitrvil ps^rt of thin riay 
in u»ed hy the hnck'Hiukorff, and that 
of a lead^r«»{oiir h\ ttle*iiiakerii. Hut 
the latter im tM|tiul1y rapnhle of bein^ 
manufai lured inl»» brirk*. o! .*» red ri>. 
lour. ThuujiCb thi« or any idher rUy. 
on beinir mixed with eititlK, and the 
mixture wanbed, will prmluee bricks 
aiifl otber cartbeii ware, of 
pale ftul}dttir or rream colour. Th'nt 
idne clay coiitaitiH repturis'i, (balU of 
indnr.iled clay, iion, and apar) iu 
nfiiiilcpi and layei*, a« well a« orra* 
^iofially many en-iul*, resviiilditift 
ieii'Iv'n, tliP’e or foiir iuebca in lent;th. 
Th'*'!' M'{ tnria balU. uii beiUiC rcdui'e4 
hr the hamuier, then burned In a lime 
kiirt, and around, produce l*arker'i 
lioiTiTui rvinent, in a ntate of powder, 
w^.irh retpiirof* only the addition of 
about lifty per rent, of naiui, 

pre\iou«>ly w anhed till it N free from 
aniiual, ve^fetabb', and eutthy mutter, 
and then to lie properly watered, 
worked, and uacd in a wtate of mor* 
tar. to make an excellent cement for 
wa.U of every kind ; or any Hound 
wall, by bcinif plastered OYCf with il| 
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i«(*(>)r^s a coat which bcenniec an ac¬ 
tual rtotic of tlie banlrr kind, much 
more to than Portland stone. This 
str.itnin of rlay also contains, not far 
hetnw the surface of It, the tusks of 
rtephants, the bones of anlin.ils, and 
petrirted wood: and it prevails n^ar 
tlic surfoer of the i;rouiid tbronitli 
hliJillcspx and Essex, tlie northern 
arts of Kiirrey; on the hills above 
Iiirley, in Berkshire, at Hartley-roa-, 
and the north side of the isle of 
Wisi'it, In H.tmpshire, as well as in 
llurkidahiiinshire and Kent, thronirli 
Ruifolk, Norfolk, and f.arthPr north- 
waid alnii);: the east roast. Veiy 
little water is met with in this clay, 
and that is in every rase of a had 
<i-caUly. When good sprinp water Is 
not to he met with above this soil. It 
i.a not to be otitained without dipping 
throiiph it. as W"ll ns tlirouph a stra¬ 
tum of marine shells which lie under 
it, into the sandy subsoil. Every in¬ 
terstice of that sand is full of exeel- 
lent water, and it usually rises in the 
well t" a eoiisiderahle heiaiit, eren in 
many eases to ovrrllow tlie surface. 
But all vominuniration between the 
w.iter in tlie well and the lead colour¬ 
ed clay (at till* loaek of the steeiiinp) 
nin-t I.e nrevente.l. nr the water in the 
well will soon lieroine impregnated 
with the lia 1 qualities of the rlav, 
Thniipii timt aplltU'le in lhi< c|av t > 
spoil watiT, f.ir social pin poses, is in 
a erc.it measure prevented, in such 
wells as liave the water ri-e so much 
as to ovcrll iw io a full stream : and 
tli.at wiiuld p»iiernlly lie tiie case in 
low situations, if the wcll-dicgers 
were to complete tlieir steeniiip to the 
stiutiim of siietls, and then depend on 
boring one liii »e .nixnr hole tlirough 
tlie marine stratum, into the sand 
which lies under it. 'I'his forrn.ation 
of elay has been dug through in siiik- 
Inx wells at L'laphain, SloeVwell, 
Brixton, Not wood, and other places 
on the norlli-east side of Surrey, as 
well ns at many places in Middlesex. 
T!ie ro,s'j dug tlirough ilighgate-hiil 
was whollv ill IliiM’luv, niid the works 
at lliat idare liroiicht to light inanv 
petrifaetioiis. Among the rest was a 
tree tliirty or forlv feet below the siir- 
f.iee, wliich eviifentiy sliewed that 
worms liail eaten their way through it 
111 every direction, and that tlie cavi- 
tiBi oevasinned by them were aeerly 
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Oiled with mloentl matter. An «I«- 
phant’s tusk was found in this clay, 
not far below the surface of it, by the 
workmen employed in a brick-AcId at 
Kingsland, about a mile on tlie north 
ride of Shoreditch Church, letndun. 
This tusk was rather thicker and 
more bent, but not longer than those 
of the living animals at'this time. 

i, A straliinj of shells, pehhies, and 
sand. A hod of iheils, ronsistiiig of 
oysters and cockles, tbougli mostly 
the firmer, Bometim»s whole, but 
more frequently in hragineiits. Tliese 
shells are cemented together by the 
lead'COloured London clay, and the 
glutinous remains of Ash. They com- 
jHise a layer of two or three feet in 
tliiekiiess.’ Under that there is ge¬ 
nerally eight or ten feet of a ehestnut- 
rotonred loam, containing a few sea 
shells, reposing upon another bed ^ 
comnnet shells a foot or two. The 
wliole of tiiis formation is about 
twelve or Afleen feet in tbickness. 
Tills lieil of shells has been seen in 
many place-, hut it is not supposed to 
exist universally; for instance, it does 
not appear in the pits for Are-clay at 
Ewell, nor in those for tobacco-pipe 
rl ly in I’lirlwck. Hut it is said to lie 
iiivar'alily found under the London 
clay, in sinking wells of considerable 
depth in .Mi.tdlesex and Surrey. In 
I lie place of iliesc shells at Ewell, 
where tiiey were expected to liasset, 
or rise giadually to the surface, the 
Are-elav is found in two or three lay¬ 
ers of diiTevent qnaiitities, rising ft am 
under ttie edge of the London clay. 
Tile np)ieraiost of tliese beds is of a 
rcdilish or ruddy colour, with blue 
veins. Tlie next is a bed of cisy, 
iihoiit three (eet thii’k, not murli un¬ 
like f iillers-e.artli, and this ri'sts utHin 
sand of a similar liruivii rotour. Th.at 
is, the lowest bed ot this Are-rlay lies 
upon ttie upper lied of Hlackheath 
sand, beiieatii which may be seen the 
lower bed of white san^. and under 
tliat the clualk. These beds of clay 
and sand, mixed in various wars anil 
proportions, arc maiiiifaetiirrd into 
tiles and bricks, for ovens, furnaces, 
and oilier Are-plnce‘, where a great 
degree of lieat is Io lie withstood. 
The Norden elay is in a similar »itu- 
aliiiii to the Are-elay at Ewell. The 
pits are dug iti a tract of barren 
land, and situated about one mu* 
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noHh-wett (tom Corf* CmU*. A sm- 
tion of oBc of the piU exhtblU tba 
fotlowuig appearance i— 
l>t. VcKPlalile mould, a peat earth, 
producing heath - • I (i. thick. 
2d. White clay aud caod, 
in patchei . ■ - • S ft. thick. 
3d. Sand, ctatned with 
iron, of a cbeatnut ci>> 
liiur 10 ft. thick. 

4th. Iron aand-stune -•1ft, thick, 
hth, A»h-coh>urcd clay, 

with patclies of coal. ** 

Thi» colour may be at¬ 
tributed to the st-ain of 
the coal ----- 10 ft. thick. 
6lli, f'oal, atainrd. in 
patchre. with white 
clay. Thie coul i* kaid 
to be untie for douiea- 
tir lice, owing to its 
^ tulnliurcoiis mnetl - • 3 ft. thick. 
Tlh, ^|ic-elay. wliitp and 
riiiiipact, in two beds, 
divided by a layer of 
cliucolale-colvurcd clay 
(ittc lout thick. Tlie 
tower lied i« eHicruicd 
the hC't - - - - 17 ft. thick. 

The ver\ beet white clay is the only 
Mill tent to iiuirkct Iroiii thi« place ; 
a greater qiiaulity ol It, with tinall 
xUiiiK of coal, as well at the coal it¬ 
self, arc shovelled luto the pits aud 
wasted. 

fatli. Naiidy clay of the same white co¬ 
lour as tlie beet. It is nearly dry 
to three Icet deep, and below that 
the cpriiigs prevent any deeper 
search ----- 3 It. thick. 
This clay is on the north side ut a 
lulty chalk down, towards whii h it 
ascends and feathers leit so as to 
I'C lost, at one liundred yaidt or more 
from the skirt ol the down. The 
coal whicli covers the clay obviously 
originated from timber and other 
wood ; the speciuiens submitted to 
cxaniiniUioD were lound to contain 
a portion of niundic and sulphur — 
itiackhcatb sand lies under the fore- 
goiug bed III marine -hells. The 
upper part of this lurination consists 
of pehliics, ul thcsiaeul hotse-licaiis, 
uiarhles, and 'walnuts; they are o< 
many eolourt, and vary in depth irom 
a foot or two to ten, ttftcen. or twenty 
feet They form the surface at Blaek- 
heath, WoMwieh, and other places in 
Bouts •• woU M on ftbirloy-^vounoai 
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Addinittcii-litlh, and Cpecmhuvst, in 
Surrey; and they arc to he seen in 
many other places. The pebbles are 
nearly free from earthy miatnre. and, 
whore they form the surface of the 
soil, H Is extremely iinproductiTP, 
lewse sand lies imiheilmtely tinder 
them; It is of a lawn colour, and 
ten or Itrteen feet In thieknrss; lie- 
neath that is thirty or forty feet of 
ssial, nearly while, wbleli ht dog In 
tlm pits, at Hhirley, in Surrey, but 
only to the depth of fifteen feet, for 
the use of nntsoiis, glass-eutlcrs. and 
househnhl ; urposes ; it continues to 
a greater depth, hut tlie test of 
it is drownisl in water. At these 
pits the veifidaldc innnld .md pelitdes 
to he removed Irom off the sand, is 
barely throe feet ttiiek.—I'uder I.on- 
don. and ro the nelghhoiiHmod of that 
eity, as well ns wherever this fonna- 
tioii happens to he in a low situation, 
it is lull of water; hin where it rises 
to the surface, it Is dry sand. A 
fine seidloii of it upon ehalk may be 
-een in- a large pit at tapper fti eeii- 
wich. very iirirr Hlscklieatli, in Kent, 
it may also he seen to rest upon 
chalk, on the south side of Addington- 
bills, frooinliiiTst, and other places in 
Surrey. The sandy part of this for- 
inalinii lies between the fire-clay and 
tlie elialk in the hrirk and tile lields, 
on ti>e side of the roads at the east 
end of Kwell ; It Is believed to lie 
under the pijw-elay of Purheek, but 
in these places the pebMes are found 
to be missing. It also i1srs fruir. 
under the lead-coloured clay of I<rn- 
don, and forms Ihe surfnre aero-, the 
tniddls ot the Isle of W|g!.t, In a 
dircctioi) fmiB east to west. It is 
found in the same position m Ktudland 
Bay, I'nrheek, hut it is not universally 
fotiiid upon rtialk, as the places are 
very numerous in whieb different 
.shades of rhestnut-eolourcd rtay is 
the ininiediate rovering of ehalk. 
Uiit wherever this formation exists, 
it lies npnn ehalk, and it rises to the 
snrfaci-, or bassets out on tlie London 
siile ul all the ehalk hill-. 

The exravatlon at lilghgate, for 
the archway or tunnel, passed at so 
great a deptli In the Londim clay as to 
cut through it, and break up the ma¬ 
rine bed whiob Ilea under the clay. 
In Ihie maiine bed were found many 
foeeU eyeteni, Mtelerc, ehitrki' teetn, 
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nwekcrcl. muacle* of oa« incti te 
ii'nKtb, Mid wawiea of other |>erfeet 
ehells, one-fuurtb of ao Inrh in dia* 
meter. The two Ia»t iiort of tbeUi 
were in eoiiie inttaiice* cemented to 
tlie clny-lialle, called erptaria.—The 
hiitlom of the excavulion which failed 
iiiiiler Itoniaey-tane. ie not many feet 
nhorr the •traliim of chalk. 

6, I'.halk .—Thia formation fa the 
next older etraluiii, and that it i« a 
marine sediment is proved by its con* 
tiiiiilii; the shells of oysters, muscles, 
cockles,sharks' teeth, and upwanis of 
litty oilier fossils. The state In which 
these fossils are found, prove (says 
.Mr. rarkinson) " the matrix in which 
they nr.’ imliedded was formed by a 
irradnul deposition from the surround* 
fiiK linid. wliich euloiulied Utese wii* 
iiials whih) iivioft in tbeir»ati«-e beds." 
Tlie stratum is now of various tbick- 
ness-'S, up to eiiflit or nine hundred 
teet: MHiii alter its forniation. or 
before it was fully compressed, it 
iiiiisl liave exceeded a thousand feet 
in tinckiicsa. It is porous, loose, and 
drv near the top, hut at greater depths 
it Is conipact. At two*thirds or three- 
loiirths of its depth is obtained hard 
chalk, tinted brown, which is broken 
and hunit Into the substance called 
l>orkiii|r lime, which has lonit been 
used in Ijoiidun. in tlie coinpositioit of 
iiiort.ir tor superior cement. The 
lower heds of chalk, like roost other 
slratn, increase in hardness in pro¬ 
portion to their irreater depth, until 
it licconies stone. Within a tew yards 
ot tlie liottoin of this formation, there 
are one or more iieds of it, so hard as 
to he nearly equal to the liest I'ortland 
'tooc. Itut, as an exception In the 
usual order of thiaits. Ibis hard stone, 
io .Mersthaiii quarry, lies on a hod 
ol soft casy-workini; stone, called fire¬ 
stone, U'hicli is three oi four yards in 
thieknesii. This stone is calcareous, 
and of a deep cream colour. It ij 
dux and squared attlattoii, Merstham 
and Uodstone. at per cubical foot, for 
the Loiid'oi iiutson.s, who use it in fire- 
jdases. Tim softness of this stone, 
and till* tase with which it can l>e 
worked, are tlie insuflicieut reasons 
which induced masons to use it, in 
vreference to the much harder and 
liotter parts of the quarry. The upper 
parts ol the chalk stratum, to almat 
six hundred feet in thickness, eontain 
nodules of black flossy 


flint; and lower beds of tt, WtiMI 
are two or three huadred feet in 
tfaicknesa, contain flint of an ash-grey 
coloor. 

Htrata are every where bounded by 
a ridge of chalk (except where the sea- 
coast interferes), which slanting off, 
forms a large ooncave area in which 
they seem to have been deposited, 
and benec the term chalk basin, of 
which the most northerly includes Ibo 
metropolis, and has bera called tho 
Londoff basin, while the southern is 
less properly termed the Isle of Wight 
hastn, since (t includes only the 
northern half of that island, which is 
traversed east and west by the edge 
of the basin. The boundary of too 
first of these basins may be stated 
xeneraliy as a line running from tbs 
inner edge of the chalk, south ^ 
Flnmborough Head, in Yorkshii^ 
nearly south, til) it crosses the Wash, 
then sonth-west to tho npper part of 
the valley of the river Kennet, near 
Hnngerford, id Wiltshire, and tbenee 
tending soutti-east to the north of the 
Thames, and the north-west angle of 
the Isle of 'Fhanet; in all these di - 
reettons the hounding line is formed 
by the chalk hills; on the east aids 
the boundary is the coast of the Ger¬ 
man Ocean. The boundaries of tiio 
Isle of Wight basin may lie generally 
assigned by the following four points ; 
—On the nortli, a few miles south of 
Winchester ; on the south, a little 
north of Oarisbraok, in the Isle of 
Wiglit; on the r,xst, Itrighton ; and 
on the west. Itorcle -!er. It is every 
where circimisiTilieil by chaHt-hills, 
excepting where hmken into hv the 
ritannel between tiie I«le ofti-'ight 
and the main land. Among the sub¬ 
stances lotmd in tliese basins, none 
are more remarkable tlian the strata 
of bluish or black clay, whieh, ^ra’ 
its forming the general substratam of 
Imnden and its vicinity, is usually 
called Uondon etay; it oeeasionally 
includes calcareous and siiieious sand 
or sandstone ; and in other countries 
the corresponding stratum is nearly 
entirely a ealrareons Creestoru;; such 
is tlie calealre glossier, of which 
I’aris is chiefly builfc ‘nils etay is 
with us remarkuble for its horirmital 
layers of septaria.Wldeh are flattened 
masses of argUlaceous limestone, tra¬ 
versed by vtwis of carbonate of linKt^ 
or colpbat* of baryta. Tltalieodow 
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tA%y kl'O kffordi specimens of blue 
pulverulent pli>>.4phkte of iron, py¬ 
rites. nmbur, fossil, rosin, anil selenite; 
the hanlness of the water found In 
this stratum is ehiedy reforrihle to its 
containing the last-inrntiuneii suh- 
st.ancr in solution. The blue rlay is 
also ahundant in orgaiiio remains of 
rroeodiles, tuitles, vertcbr.-il and erns- 
laceous lUh, and testaeeuiis iiuillusrB> 
in great number anil beauty, but dit- 
fering, though otten very slightly, 
from recent genera ; yi't extliiet ge¬ 
nera. so ronmion in the older forma- 
tions, are rare in this : it i« said, how¬ 
ever, that cornua animoiiis and be- 
leraniles have been fouml. Zoophytes 
are likewise of very rare occurrenee. 
Among vegetable remains there are 
found pieces of wood in various 
atates. and others perforatinl liy fere- 
'IB.tea, like those which infest the West 
Indian seas. In the Isle of Shepey 
there have Jicen found in these elay 
strata no less than varieties of 
fruit and ligneous seed-vessels, very 
few of wliich agree with any known 
▼arieties at present in existence : 
some seem to be speries of roroa- 
nuts, ami various spices. The greater 
part of tlie soil of Middlesex, iSssex, 
and Suffolk, and eoiisiderahle por¬ 
tions of Berkshire, Surrey, and Kent, 
consist of London elay;'ami in the 
Isle of Wight basin, it furiiis the 
whole coast from Worthing, in Sussex, 
to Christrhureh, in Hampshire, and 
extends from the latter place, inland 
by iliogwoiHl, Itumsey, Kareli.vm. and 
passing a mile or two south of (.'hi- 
Chester to Worthing. The roiintry 
is generally low, or o.ily slightly un¬ 
dulated, and as a soil ii is |<!<Hliietive 
of tine oak,elm. and ash timber, hut 
requires chalk to reinler it pro'lnelive 
in corn ; when well maoiiriM h lonns 
exeelliMit garden ground, as the vici¬ 
nity of London amply testifies. The 
history of the wells In London is very 
interesting, as connected with tlie clay 
formation, and tliey may lie divideii 
into three classes. I. Those which 
are in the grayci als.ve the clay.! 
2, Those in the elay Itself, 3. Tlios'e 
which derive their supply from the 
strata below the elay. A great deal 
of good limpid water is derived from 
the first class, where its escape is 
prevented by the dense natoro of the 
•ubstratnin. KometiAes it is rather 
terJ, and simieUines braokish, but 


nerally spealclog very good drinking 
water. This snpply, however, though 
abundant, is generally insufficient for 
the consumption of our great manii- 
taetories; yet some of tlie large 
sugar-houses, distilleries, and brew¬ 
eries. exclusively employ the water 
of these shallow wells, which in some 
parts of the town are remarkably pro- 
duetive. Where the diluvial giavel 
is very thin, or altogether wanted, 
there are wells sunk in the blue elay, 
hut the water is exlreniely impure, 
■selenite is its rommon ingreillent, and 
sometimes the pump delivers neailv * 
saturateil solution of that salt. Sul¬ 
phate of magnesia, sulphate of soda, 
sulphate of iron, and oreasion.a1Iy sul- 
|,harrtted liydmgen, are also loiind 
in the waters from the blue clay. 
The supply of these wells is very pre- 
enrioiis. and, literally speaking, very 
scanty ; for they generallv rereive the 
drippings of the thin superlnrmnt>ent 
dilniinm. The third class of l/ond<«n 
wells includes those which i»erforato 
the clay, and derive their water from 
the strata lienenth it; these hare 
lately lieeome very numerous, and 
are truly important in many of our 
large inannfartories. which were be¬ 
fore obliged to employ the muddy wa¬ 
ter of the Thames. The water which 
supplies these wells rises from the 
sands below the London clay ; and If 
care he taken to rxcluile tlie impure 
springs wliieh filter in from above, it 
is generally remaikalily soft, excel- 
lently adapted for every domestic use, 
and, what ir, of principal tiii|H>tt,aiice, 
it never fails, and is not affected liy 
rains or drouglit: traces ol common 
salt and of earhonatr of lime are 
usually discoverable in it, but what is 
most remarkable is, tliat when erapo- 
lalol it leaves a liiglily alkaline i-e- 
'idiie, ebiefiy of carbonate of soda, 
irhich sometimes amounts to four 
grains from tiie quart. The dcjilh of 
these wells is, of couive, dependent 
upon the Ihiekiiess ol the clay stra¬ 
tum. At Whiteebaprl, east of Iami- 
don, some wells have been carried 
through it, and do not exceed Ino 
tect ; at Tottenham it is alioiit li!0 
feet; in the Strand, feet; in SI. 
.lames’s.street, ff'l.'i feet ; at t'hrlins- 
ford, .‘Wit leet ; and at Wimbledon tlie 
well is i>3t> feet deep, nod it is doubt¬ 
ful whether the clay is actually tliera 

plercei). By Indirect examinatioas 
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tbe thIekneM of the day to 

the London baatn haa been eetioiated 
at KHM foet. The height to which 
tlie water rieee in theee wrIN will de- 
I'OJid much upon their locality. Upon 
perroratiiig into the atrata whence it 
i<«ue«. it generally rualiea forth with 
▼iolence, and aanuuiea an iiivariabic 
level; and there are eevcral iiiKtancea 
of its overdowing in a perpetual 
etreain ; of which the well at Mer¬ 
ton. that lunk at Norland hill, behind 
Ilolland-bouae. and that lately made 
at Ravenecourt, at llaiiiincramith, 
in.-iy be quoted aa inataiico. Above 
tbe blue clay wo hnd. in certain nitu- 
aiiuna, dietinct euperimpoaed atrata; 
tlma. on ttie eavt coaat of Sufl'olk, low 
elide rcatiiig upon the lj4>ndoii clay 
are found to roiiaitt of taod and gra¬ 
vel, enrioaing pecoliar lua»il«; tbe 
whole inaea ia known by the ap¬ 
pellation crag. Of the abclla which 
It ruutaiiia, the greater number 
rcaeinltle the recent ahella of ncigh- 
l•<>urlllg acaa; th-re are, however, a 
tew extinct varieties, and among them 
the mnrr.r rontruHur ; though, wliat 
is very curious, the foaail aliell wiUi 
tlie whirls in the ordinary direction ia 
also loiiiid here. There are likewise 
a lew fosvil lioiies. miicb impregnated 
with iron, nod lielonging In unknown 
animals. Tins furiiiatiun is seen at 
Walton Naze, in Essex, and raps the 
rlitls on both sides of Harwich, ex¬ 
tending coiisiderahly into Sudnlk and 
Norfollc, where it forms a fertile soil. 
The sandy deposits which cover cer¬ 
tain p.irta ol the London clay, and 
whicli are dciiominated Hagsiiot sand, 
niiist also lie ronatdered among tlie 
depoaits wtiicti geotogiata have lately 
termed tbe upper marine formation, 
itai'ahet Ilealhi and the sand of 
Hampstead and llighgate are of this 
description. It ia, however, in the 
Isle of Wight that we meet with the 
most iiiterrsting aerie* of the atrata 
above Itie l-lue clay. The did railed 
Ilraden Hill, on the north-west roast 
of the island, axhibita an admirable 
seetlon of these formations. This hill 
ronsists of several strata ; the upper¬ 
most overlies the upper marine for¬ 
mation. and eontains abundance of 
fresh water ahelU without any ad¬ 
mixture of marine exuviie, together 
with seeds of a flat oval form, and 
arts of coleopterous Inserts ; it has 
cen termed tnc upper freih water 
{>13 


formation, and may be wen In tnany 
other parte of tbe island, especially 
about Cowes, Bembridge and Bin- 
stead, and it is quarried aa a 
liuildlng alone between Calboume and 
Thoricy. To this stratum succeed* 
the upper marine formation, and then 
we arrive at a series of beds of siii- 
cious, calcareous, and argillaceous 
marles, abundant in fresh water shells, 
but wholly deticient in marine relic* ; 
thc>,e bnds constitute the lower fresh 
water formation, and may be seen ex¬ 
tending round the north side of Hca- 
den Hilt into Tolland Bay. We now 
descend to the atrata which lie imme¬ 
diately below tbe London clay. They 
consist of irregular alternations of 
sand, clay, and pebble beds, forming a 
series of contemporaneous depositions 
intermediate between tbe ifhalk bi|^ 
clay, and usually descritied finder tbe 
very inappropriate term, plastic clay 
formatiuo. The sands ar* of varlou* 
colours aud qualities, so arc tbe clays, 
some of which are used for pottery, 
some fur tobaceo-pipes, and some for 
liricks : they eoiilaiu imperfect coal, 
pyrites, gypsum, and aliundant orga¬ 
nic remains in some places, while in 
others there arc none. The highest 
iiortlicrii point at which tliis iorma- 
tiuu is seen is near Hadleigb.in Essex, 
whence it borders the ciay to about 
five miles soiitli-west of Itraintrec. 
Halstcatl and t 'oggeshatl, and the in- 
lernicdiate tract, are upon the plastie 
elay; it also extends from Ware to 
near Ediiioiitnii, over fintield chase, 
and passing close to St. Albans, skirta 
tlie London elay to I'xbridge, on the 
north of which it takes a westerly 
direelion towards Ueaconslield, ana 
thence runs nearly south to the 
Thames, It is seen again at Heading, 
ill Berkshire, and extends thence, 
thnugli nut ill a straight line, to a few 
miles hcyoiiil Ilungcrford, which may 
i>e said to he its extreme point ou the 
west, except a few outlying masse* 
south of a line from tbe latter place 
to Marlborough in Wiltshire. Turning 
■oiilh from a little on the west of Hun- 
gerford, to Uie foot of the chalk hill*, 
it passes east by Kingseiere, Basing¬ 
stoke, and Odiham in Hants, and 
Guildford ill Surrey ; tbenre rather 
ill a north-easterly direction a little to 
the south of Croydon, it eontlnuea to 
skirt the foot of tbe chalk hill* by 
Famborough and Chatham in Ken^ 
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Ud UMae* bv MIHob and Osprioire. to 
the foot of Hounhton Hill, where it 
divides ; paesinff, on the one hand, in 
n nnith>eastrrly dirvrtion, it skirts the 
IrfMidun rlay to tViiitstaldr on tlie 
coast; and on tlic other nearly east 
to Canlrrhurjr, (wliirh stands on the 
beds of this ronnation,; to the roast of 
the lieenlver, wlienre it afcnin iiassrs 
to the south-west, escept where marshy 
laints intervene, I'V Sandwich, whicfi 
is huilt upon it. a little totlie (oiitb of 
lieal. The supernierllal order of 
rocks, tlioiiKh adiuitliniit of several 
aiihdivisions, may penerallv he re¬ 
ferred to tlie following; classes, enu¬ 
merated ill tlie order of their Mioces- 
sion deseendinit from the plastic clay. 
>■ Chalk. 2. Ccrriitfiiions sand. 3. 
Oolite, incliidimt lias. 4. New red 
mmisione and m^nesian limestone, 
^e chalk formation from its o.xteiit 
and contents lorins one of the most 
remarkable and iiitrrestiiie features of 
Knfflisb peolopv. Where in contort 
with the superinrtiiubeiit clay, it icene- 
rally exhibils symptoms of liavinp 
becnr*|osed and worn previous to its 
Iiavinfc received that covering, ns if an 
interval tiad existed between its com- 
pietion and the deposition of the for¬ 
mations that repose upon it. The up¬ 
per strata of chalk are remarkable for 
their layers of nodular flints, which 
are irecrrally arranged nrarly in a 
hnrizomal position. Sometiine.s tabu¬ 
lar masses, and even vein* of Aiiii, 
are observed, the latter traversing 
the strata at various angles. Nmiules 
of pyrites, and of erysUlUxed carbon¬ 
ate of liane are also found in these 
beds, and a very interesting series of 
organic remains of genera and species 
nearly all extinct. The lower strata 
of chalk are marked by the defleieoey 
pf tliut awl organic remains, and are 
commonly more or less argillaeeous.ex- 
haling an earthy smell when breathed 
upon, and degenerating into what is 
nsnally called chalk raarlc, a coin pound 
of chalk, clay and sand. Where chalk 
is of nniform texture, it is generally 
deficient in springe ; but where It hap¬ 
pens to be trarersed by beds or veins 
of substances of softer or sabulous 
texture, there the water often perco¬ 
lates and yiedds an ahniidanl snpply. 
The Bgrienllural qualities, and the 
aspect of chalk are too well known to 
.ne^re partiaular notice. A looee 
•Ulcieue esuid» eceaelonally aggre¬ 


gated by a calcareous cement, and 
containing particles of mica and green 
earth, forms the stratnni upon Wliiclk 
the chalk rests, and which is of consi¬ 
derable thickness In the southern 
counties, hut mgrr obscure In the mid¬ 
land and northA’n counties The ful¬ 
ler's earth, and sulphate of baryte* of 
N'mfieM in Surrey, togethft with crys¬ 
tals of qnartr and earhonatc of lime, 
and nodules of clialredony and chert, 
are fuiind in this deposit; It is also 
rery alnindaiit in organic remains. It 
is, however, dtlBeult to draw any eor- 
reel line of deroarrathm between this 
green sand with its aceomnanying 
clays, and the great iron-sand forma¬ 
tion, wliieh we si'C In such perfeetiun 
in tile ctilTs at Hastings. 'This iron- 
sand, however, is rompar.atively 
seaiity in organic remuiiis, so that 
the green sand and Iron sand liear in 
this respect some analogy to the upper 
and lower chalk. 

Tlie I’orelarid, between the bays 
of StudlamI and Sivanagr, in fiorset- 
vliire, shi'W a pretty good section 
of the chalk stratum; In that place 
it was estimated, with an attention 
Ib.at was tittle less accurate Itian 
im-asuring. the chalk with black flints 
to be six hundred fei-l, and the lower 
beds tv t.e two hundred feet in thiek- 
iies*. High-down, at the south-west 
Curlier of the Isle of Wight. Is all of 
tlie chalk formation, and it rises 700 
feet above the sea. This chalk moun¬ 
tain lias been rent from the horiiontal 
chalk stratum; on that orraslon, ono 
edge of it has been Inriied op, and 
the other down, until the strata set¬ 
tled in a vertical position. This inove- 
ineiit included two beds of clay, and 
many of sand beneath the chalk i 
these are vertical, and cxhitdt all the 
rolours of the rainbow adjoining the 
down ill Alum bay.—The lower beds 
of th,’ chalk formation, and every 
fissure in them, are, with few exeep- 
tjuns. eiHupletely filled with water. 
All the rain and snow which fall upon 
chalk, percolate downsrards to Its 
base, srhere the water is slopped by a 
subsoil of blue clay; and that occa¬ 
sion* it to accumulate in tlie chalk, 
until it rises to such a height as ena¬ 
bles it to flow over the surface of the 
adjoiniug laod. In this manner are 
formed uie springs and rlsmlets which 
Issue near tim foot of every chalk-hDU 
In the Cure, at Wert Lulwortbs Ann 
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/k’rih-w»t»r itrcami Unie froin the ba«e 
of the ailjninlnK nnuntain of chalk, 
Jttct Hhnre the leyel of the eea. The 
water which ia^ue* from the chalk at 
f'rnyduii, lteil(lint(t<m, and Oarnhalton, 
f<,nothc river WatiHle ; and the lamc 
tiling liaiipeiif at Kwell, Mcratham, 
anil oUier placea.—Mr. ililtim Jollflfe 
made a culvert aevrrn) hundred yards 
in leiifTtli, from a level sn luw as to 
pass Ihrouffh Ills works In the chalk 
at .Viersthain, by wliieli a rivulet of 
water, auffirient to turn a iiiill, is 
eoiistantlv riiiiniiie oif. This eulvert 
drains the water off In »uch a manner 
ai: to enable tiini to raise the lower 
bells of the chalk stratum: these con* 
aist of chalk slained with iron, to 
burn for Uorkin^t * lime; of a atone 
wliieh is supposed to t>e nearly equal 
to I’ortfand stone; and tlre*ttono 
lyiiiit Immediately under eaeh olher, 
without any intermediate matter, and 
in the order in whieh they are men¬ 
tioned. The chalk stratum passes 
nuder London, at the depth nf three, 
four, or at the most within five hun¬ 
dred feet. It is said, that the chalk 
stratum was found at the depth of 
one hundred and eight feet. In sinking 
a well at tlie vietuaiUng-ollice, Dept¬ 
ford. It gradually rises to the surface 
In about ten miles, at at Croydon and 
other placet; It then lies lmme<liatelv 
unalrr a thin vegetable mould, and 
eontinues to ascend fnr eight or ten 
miles more to the south ; there it has 
attained its greatest height, and forms 
a range of stnpeiulnus hills on the 
north side of the towns of Polkstone, 
Ashford. Maidstone, Wrothain, and 
MVsterham, In Kent; tlodstone, Rri- 
rate, Dorking, Ouiblford, and Farn- 
liain, in Surrey ; as well as on the 
north side of 'the South Downs, in 
Sussex: and above all the (irectpices 
of chalk stratum in Kngland. 

r. Chalk of a itrp blnf roUntr. 
and eatearroui at ehalk.—A sertion 
nf this clay, well defined, me.asured 
fifteen feet: towards the bottom of 
the bed it Is rather laminated. There 
Is a lower bed of It, but so inurh 
mixed with sand as to render It ra¬ 
ther of a lighter colourthan the above ; 
and this ie fifteen feet thick. These 
formations of clay were teen Immedi¬ 
ately under the ehalk, near the Chine, 
at St, Catherine's, and at Compton- 
down, on the eoutb aide of the Isle nf 
Wight, and on the north side of Swan- 
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age-bay, ae'erell aa at Lalwoith Cove, 
in Doraetalilre. This atratum lies 
immediately under Die chalk, and 
rises to the surface on the south side 
of the downs In Surrey and Kent; as 
well as on the north side of the South- 
downs In Sussex ; it every where forms 
a soil of so daric a blue colour, as 
induces the country people to call it 
black land. The specimens of this 
formation, which have been examined, 
shew that it is a clayey marie, which 
effervesces very freely with acids. 

This formation of clay lies l>etween 
ehalk and sand of great'de|tih ; there¬ 
fore, it is obvious that the places are 
very numerous in which much of the 
vast quantity nf water, now lodged in 
the lower beds of ehalk, might he 

f iassed through this tenacious stratum 
nto the sand under it, hy the easu 
means of boring a sufficient numff^ 
of large a-jgur holes, a few yards 
deep 

Iffie third of the four subdivisions 
of the suprrmedial rocks, namely, tlio 
oolitic series, i> rhieily important as 
the great repository of the principal 
arrhitecinral materials which the Is¬ 
land affords, and may be generally de- 
terihed as ronsisting nf a series of 
alternating oolitic limestones, of cal- 
earen-sdleinus sandstours, and of ar¬ 
gillaceous and argtllo-ealcareous beds, 
repealed in the same order. Three of 
these systems appear to comprehend 
all the beds which intervene between 
the iron sand and the new red sanj- 
stone, and each system lies npon a 
thick argUlo-catearcous formation, 
constituting a well marked line of de¬ 
marc ttion, the oolitic rocks of eaeh 
svstem forming a distinct range of 
hills separated from those of the other 
systems hy a broad argillareous val¬ 
ley. In Rngland, these formations oc¬ 
cupy a lone having nearly thirty 
miles In average breadth, extending 
across the island from Yorkshire oo 
the north-east, to Dorsetshire on the 
south-west; they are eharacteriard by 
peculiar organic remains, among 
whieh we enumerate many extinct 
genera of oviparous quadrupeds, ap¬ 
parently inhabitants of salt water 
only, various vertebral fishes, testaeea 
of all deseriptions. eoralloid xoophytes, 
enerinltes, ftc. The whole of the 
oolitic series reposes upon anIUaac- 
ous deposits, the uppermost of whieh 
are deep blue aaarle, wHh a few lire- 
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gnlar b«4f of tIn«.«ton«, which in- tnhfly ctraeture. (tUiumeHnf lustre, 
erense In nrM|uenoy as w» descend, and yellow bulT or fawn colour; It 
and present a series of thSn stony beds olten uccuirs in eonrretloi>al massrs, 
separated hy narrow aryiUaeeous dispersed ttirough an aicnaceous luriii 
layers. These beds are Icnown by the of stniii.'kr inaterii.ls ; it is suoietinies 
name of lias; they are arj^llo-calca- euiuposed of suiali rbua.bic cr>stul« ; 
reoiis, and the white varieties admit orcasionall/ oolitic, an'! ollen ccilii- 
of polish, and may be used fur iitito- lar ; that of Hunderland is ilexiUe; 
^aphic entrrarlna. while the bine or at KeiTybrldge it is foetiil; and the 
arey lias contains oxide of iron, and linic which It Blfords, when calciucil, 
forms, when caMned, a strong litre, is tn.'urious as a manure, unless it he 
distinguished by its property qf setting very sparingly employed. ' Urgnme 
tinder water. The lias is nearly des- remains ate rare in this formation, 
tltute of mineral products. If we ex- The series of rock turmatloiis in¬ 
cept iron pyrites, wliicli by its decom- eluded in tlic medial or carbunlleroiis 
position, fm(uently produces an alu- order, admit of the following suhdi- 
niinuus et^.rescence, as in the alum vision ; I. Coal, S. Millstone grit and 
shale of Whitby, and soiiietiines a shah'. 3. Carhoullerous, or mouiitaiii 
snoiitaneons iiiflaiiiination, as in the liuie-toiie. 4. Old red saiidsluiii': and 
riids near Charmouth. Organic re- In binning nn accurate nutiun of tiie 
luiiiiis are here very abundant and in- geology ul our coal districts, we shiiil 
^westing: they embrace more verte- be much assist.'d by keeping in new 
bral animals than one found in any the mutual relaliuns and eotincxions 
otlier formation ; among them are two of these tour substances ; reniemher- 
rcmarkably extinct genera of ovipa- ing, always, that altliuugh earhunace. 
rons i|iiBdriipeds, the iehlhyosaurus, ous beds occur In utlicr forniatioiis. 
and the plesiinauriis. Tlie strata wliich it Is only in the limits of the strata at 
intervene between the lias and the which we hare now arrived, that su|- 
deposits of r.sal, are referable to two plies of rnal capable of lieiug pioiii- 
foriuatioiis very intimately ronnecled abiy worked are to be found. The 
logellter, r iz., I. a series of marly and cn.xl strata, or coal measures, as they 
sandy l>eds. Intermixed with cuiigto are oltcn called, consist ol a series of 
inem'ies derived from older rocks, alternating beds of coal, slatc-elay, 
eontainiug gypsum and rock salt: and and sandstone, tlie alternations being 
secaHHiiy, a calcareous furniatiun, of- frequently and indetinltely lepe.ited. 
ten breriated. and containing magne- The slate-rlay or shale, ditfers from 
sia, tying below or In the lower por- clay slate by its want of sididity and 
tion ol tlie above aeries. The former induration ; the sandstones are usually 
deptcit- are cumnionly called red gritty, micarrous and tender; they 
marie, or ih'W red sandstone ; the lat- are used for liuilding, paring, and the 
ter. ttiagiiesian iiuiestone. Red marie manufacture ol gi indstones. 'niese 
is a very extensive dep-isit, stretching strata also afford nodules of clay Iron- 
from the uurtheru bank of tbe Tees stone, tlie ore, whence the principal 
ill iiuriiani, to tbe southern cinist of supplies of that important metal are 
Devotiskire ; its texture is variutts, derived in this kingdom. The organic 
and it is especially remarkable for remains of tbe coal strata are ahnn- 
iHmtainiiig beds of gypsiun and of duit and curious, especially those of 
rock salt, and fur tbe absence of or- tbe vegetable kingdom ; they consist 
gaulc remains. In respect to tlie in the trunk, leaves, and seed vessels 
magnesian limestone, much ronfusion of various plants, all distinct from 
has arisen from negleeting to dis- species now existing, but agreeing 
tinguish between tliat associated willi with the nroducts of hot cflniates, 
the red marl, and the older rock of and of moist sltuatioiie ; arundlnace- 
similar coinpusitlon asaoclated with ous plants and f.Tns are very plentl- 
the nionotain liuieslone,- and from ful. The few shells that have been 
which it is distinguished by its orga- discovered are apparently niarino, 
nie remains and geograplilcat iMwItion; not fluvial. The iucUnation of these 
the latter is also marked by tbe fre- strata is one of the most remarkable 
qnent occurrMce of extensive iieds of poliits In their geological history; 
e^earenns eanfdomerate. It differs they are generally incirned. and often 
CKiai CMBOMa limestone in baving a at a very high angle, being quite on- 
Alfl 
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Botifornialite to thr nor* horizontal 
OTor^Ing'' b«d*; tlwy alto exhibit other 
irrer'ularitlex, lunoaf which the great 
fltxqret which travemcthem, often ex- 
tciiiilng for zeveral mile*, deacrve 
|)eealtar uullce. I'iie coni ineaHureii 
rett U{H>n bed* of aliale and of niill- 
etoiip grit, wlileh it a roiiiac ftrulticil 
jzaiidiitonr. more indurated titan tliat 
wlitch 'itbdividri tile rtrata lif coal; 
it rontaliia oecatiunal bedi of bilunii- 
noui liineotune thin aram* of an in* 
dilfereut coal, nodnlea of ironatone, 
and abundance of i>> rites and i« oe- 
i^aetonatly visited by the iiiptiUUferiiutr 
rciuR of tlie atratii underucntli. V'u- 
rinne bituuiinnjs ‘•uliHlanceit ulso are 
found in it, an-', utiundaiice of veyr* 
tattle iiiipre!>'‘ion!>, tu|(ctlier t\ illt auiue 
inariite ‘tielN. Considered in a frciir- 
ral point ol view, lliia series is inter- 
inrdiaie Inrliaraeter iind coiitposittnn, 
as It it in |Hi»itiun, Itetweeii the iiiain 
roal measures wliicb it supports, and 
the iiiiiuntain time uliieli it covers, 
forniiiitr tlie natural iink I'etwcen 
them. Tbit whole series reptoscs upon 
an iraportaiil assemblage of strata, 
rhlrtly ealeareous ; rrom its assoria- 
Uun with coal, is eatlrd carlHtiiiferuns 
limestone ; as it forms eonsiderable 
hilts, and it rich in inetiils, tlie terms 
niountnin and metalliiernns liinestone 
hare also I>eeii ap|ilied to it. Its prc. 
railing euiour is gre\, .aiid it u gene¬ 
rally liarri ciiougli to take a Rintd 
|M,li'sli; It is often maKiicslan, ferruai- 
noiis, and bituminous ; its various stra¬ 
ta being divided either by |iartiiigs of 
clay, grit, or s’lule, or by alterations 
of that variety of trap rook, ealle,! in 
Derbysltiie toadstone. It contains no. 
diiles of chert, arraiigetl somctlitng 
like the flint ill rliulk, and it is remark¬ 
able fur the prevalence of empty tis- 
lures and caverns; rivers wlneli flow 
across it are often ingn!p.'ied,and pur¬ 
sue lor a conviderahle distance a sub¬ 
terraneous course; It obouwls in 
rocky dales and mural precipices, and 
fill ms tnucli of the most picturesiiue 
and roinautic srencry of Kngiaiid. It 
I«, moreover, tlie prliiuival depository 
of the lliitish lead uiines, those of 
NorlliumiierlHiid, Durliam, Yorkshire, 
nerbyshire and fIninberluiid, lieiiig ail 
litiiatcd in it; It also alTords ore* of 
some other metals, and a variety of 
beautifni rryslattixi-d minerals. Tlie 
organic reiuulns of tliis liinestone dif- 
ftr front those of the supcriucuinbent 


strata, bitf roMoible those of -the in¬ 
ferior liinestone. Vertebral remains, 
though rare, are found here t there 
arc also many species of testaeea; 
zmipliytcs, ami especially encriititim 
and cnrollites, arc profusely abundant, 
and indeed tlie wfiole mass of zock 
sometimes seems as if entirely made 
up of Uiem, whence it has been called 
eurriiial liiiicsiouc. The strata of 
carboniferous limestone exhibit all 
tiie ^regnlarllies of the aireuiuiiany- 
iiig nial measures; tiiey are oltcn 
greatly iiiciineil, contorted, and dislo¬ 
cated ; Biid.a'hen they alternate with 
argillaceous strata, tliey generaltr 
abound in springs, which break out 
often with singular imiieluosUy. 'f be 
hot springs of Buxton, Matluek. and 
t'liltuii, are upon ttiis ftiniiatiim ; the 
water* are generally remarkably pujg 
and peliucid, tliuugb soinetimealfD 
loaded with carbonate of tioie. Arid 
in solution by excess of carbonic acid, 
hs to deposit it as a tufa upon the ad- 
yaceiit rook, or iiiciiut substances ac- 
cideulally immersed ; such are tlie 
petrifying springs of Matlock. Mid- 
illelun, &c. \Vr now reach the lowest 
uiemiier of the rarbuiiiferuus or me¬ 
dial seritm of rocks, u hu b. from its 
priority of dvposiiiuii, is termed old 
red sandsloue ; it is sometimes sepa¬ 
rated from the liiuestone by a layer of 
shale ; it is a nwelianiral aggregate, 
eunslitmcd apparently of abraded 
ijuaitz.mtea. and feb:|iar, containing 
iragments ufijuarta and slate ; soine- 
tiiiies its texture is slaty and flue 
grained ; at utliers il passes into a 
roncloinerate. Its colour is dark iron- 
red, brown, or grey, and it usually 
pas-es ill its lower strata, by an insen- 
sitde graiiatiun, into the greyuraeke, 
upon wbleli it is generally observed to 
repose, it contains few orgaiiie re- 
i.iains, and no important lidnerals. 
Tlie lurniatioas liitlierto describod, 
and properly enough lermeil strata, 
fult<nr oarh Mher as snrecssive depo¬ 
sits, in regular and unvuring ord^ ; 
but not so with the trap rocks, they 
make their orcasionai appearance 
amidet all the strata, from the ebalk 
downwards; not a* regular forma- 
tioos, but B« invading masses, di-loca- 
ting and disjoinliiig their noiglitHiurs. 
eoiivetding rkaUc into warble, sand¬ 
stone into eliert and jasper, eoal into 
coke, and shale into sUichius ach|«t; 
they oeoasion dykes, or faults and ate- 
K* 
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vktiimR af tb« Mid vtolrat ebalk>iD«rl«. To tbti tooMod* A iKd 

knd tadiloH M«iuin|>tton of their pre> of clay, of* dai4c red eeWtir, atrcaked 
•ent alteatton ; unofiK the older mrki with white or yeUow. Tbie i« dirtdeA 
they al4(i {day • eery Imporuut ]iart, by e bed of white tend, from a rery 
and their frenerai lilrtory tends to thirk bed of dark blue clay, wbieh 
elour up many dirtieaflles con- rontains nuch Kreen earth. Next 
ueeted \nth the 'graiiillc innnatlona. lolinws a saccession of beds of sand. 

As an example of the mode in Orceiilsh yellow sand, 
which tile strata of the south of Eniy. Veilow sand with femigijuiiis esassea 
{Claud are arranKed, we shall pire a Oreenisii sand, 
minute description of one particnlar Yeitow, white, and nreenlsh sand, 
place, which is peculiarly favourable Whitish sand, with thin atrtpeaaf day. 
for ifeiduKieal observations.' The WliUe and yellow sand, 
strata of Alum bay, in the Isle of Uicht xreea sand. 

Wight, now seen iu a vertical position, Frmutinous sand-stooe. 
most have been originally horisoiital. Yellow saud, wiUi a few red stripes, 
or nearly so. Besides othiM- rircuia- Next to this, and in the middle of 
stauces irom which this appears, there the hay, is a numerous sucressido of 
are, in one of the vertical > eds cou- beds of pIpCHday, aUernaUng with 
sisting of loose satel, several layers of beautifully coloured sands. 

^lUe, extending from the bottom to Ulackisb clay, with stripes of wUlo 

ni><»p of the cliff: these have l>eea sand. 

roMided by attrition. Now it is in- j^and intensely ydlow. 

eoneeivable, that these dint pebbles t'ery white sand. 

sbuuM have been originally de|M»itea Baud of a crimson colour. 

in their present positiou; and they f*ipe-ciay, with sand stripes. 

point out tite original borirontality of Yrtiow sand, with some rriinson. 

the series. It appears, that brtweeu Pipei’lay, wbHe and biark atripM 

the vertical ehatfc hills of the Isle ol of sanil. 

Wight, and the Koutli Ituwiis. there In the middle there are three iieds 
is a basin, «r iioltow, oerasioned by of a sort of wood-euaJ, the vegetahlo 
tite disturltance of the whole mass or origlo of wbieh is distinrily poiui^ 
strata from below the chalk, to the out by tlir fruits and brandies stUI to 
lemtion clay, inclusive, ileuee, all be obMrrvd in it. It burns with dif- 
the Iieds situatnl within this basin, deulty, with very little flajoe. 
lie ahiorc Uie tsindoa rlay. 'Pbe tower v. Yellow and white sand, with 
striituiu is more or less argillaceous, crimson grey stripes.—Bee PliUf, 
aiwt coustitutes what is ealled the w. Five beds of coal, similar ta 
rfaalk niarle. Toxetber with the other that a^eady mentioued. each a loot 
strata, U frei|uentiy furms cliffs of thick. 

cuBsideraUe heights. It pulverises In x. Whitish saud, and brawuisb 

frost. Tlie cbalk-marte Is never quite pipiocliiy. 

so witile as ebadk. baviug geiieralty a y. Hdiltisli saod, witb stripes of 
tinge of yellow. I'he nii ldlr aad deep yellow. 

tapper strata const’ . of cbalk of ex- v. Imyers of large watcr-wora 
treme tsdiiteness aud pitrity, and are black flint oebblet, imbedded in deep 
dNtiincoisbed from each idoer chiefly yellow sana. 

by the upper containing flint rimiiiles. U. A stratum of Uarkisb rlay, 

CitaUc williaut fliut is usually hunier with much green earth and septaria. 
than chalk witii flint. The day and In this earth are inuneroUB fossil 
saml cHffs of Alum bar exhibit the sbeils, iu a very fragile state. A 
most iiiterestiiig natural sections stream of water from the adjoining 
which eaa iie imagined. The whole hill has worn a deep rhannel through 
have evidently bMn formed at the the stratum, and alhirds a path to 
bottom of toe ocean, as they dl ex- the bay. Tbe strata C ciuisist of 
bihH marks of ttiarioe origin. Tbe yellowisb sand, which dip about 
chalk wbirn forms the side of Alum to the north ; aad the sand II. lying 
hay. is smsewiist harder than usual; on them, is nearly boriiantal. To 
and the flints are shiverod so as to tite north of Atum bay is the blit 
eoM to pieeee sdien UUcen out. Next eidbMl Headan. 400 feet high, cosa¬ 
te fbe eba’k in the north, U » bed of posed oi <b« .mum tiorisoiiUl ebraUb 

a .gx 
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«f iriitctf th# wnth put of the Uland the alloelttM. which here, beiMe* te> 
toofliti. Id thli hill I* dininetijr eeen eetftbie earth, claye, marlee, and Band, 
the alternation of marine and freth baa a rart quantity of rnnndrd *111* 
water depeaitB, clout pebblea of varioiit kindt. We 

The lower freth-water formation, tfaall conclude title article with a abort 
appear* in a «erie» of tandy caleare- account of the strata of the country 
ouB and arifiltaceoUB niarlri, tome- around Paris, with reflection)! arisinif 
timet with more or lets of a brownish from the consideration of this sublime 
coally matter. Some of them appear suMect. 

to consist of fraifinents of fresh-water The country in which the capital of 
sliells, many of Wtileh are anffielentiy Prance is situated. It, perhaps, the 
entire to areertsiu their species. These most wemarkaUe that has yet been 
hre the Irmueos, planorhis, and ey- observed, both from the succession of 
elostoma, and perhaps the hella; with dlffferent soils of which It is formed, 
a blvalrc resembling the fresh-water and from the extraordinary oraanio 
mytilns. Tliese beds lie Immediately remains whieh it eontains. Millions 
upon the Maek clay, .which covers the of marine shells, which altemate re- 
white sand already notieed. The gularty with fresh-water shells, corn- 
quantity of shells It by mach too eon- pose the principal mass. Bones of 
siderabie to supnnae that they could land animals, of which the genera 
have been carriH by rivers or streams are entire^ unknown, arc foumi^Jpni 
Into nn arm of the sea ; and in this eertaitt paiTa ; other hones, remaflm- 
case there would probably have been We for their vast site, and of whiWi 
an intermixture of marine sheila. We some of similar genera exist only in 
are rompcllcd, therefore, to suppose distant countries, are found scattered 
tliat the spots where they now are was in the apper beds. A marked eba* 
once ocrupird by flesb water, in which racter of a great irruption from tha 
these anlmnls existed in a living south-east is impressM on the sum- 
slate. Fresli-water strata occur in mils, feaps) and in the directioa of 
Other parts of the Isle of Wight, the principal hills. In one word, no 
Over the lower (rrsh-water lormatlon canton can afford more instruction 
In the itle of Wight, a stratum occurs respecting the last nvolntinns which 
eoiisisting of clay and marie, whirh have terminated the formation of the 
eontains a vast number of fossil present continents. It appears that 
sliellt n holly marine. At Meaden, it the country round Paris, is, in many 
appear* half-way up tiie cliff, and respects, ttmilar to the country round 
about thirty-six fret thick. The shells London ; they both rest upon eiiallc 
arc so nninerous tlial they may be as the foundation rock, and over thia 
gathered bv handfutls. and are in gr. rhaik are beds of clay and marie, eon- 
ncrai extremely perfect. From their taining the remains of froth-water 
dellcary and perfeet prrtervatUm, it thells and of targe quadruped*: the 
it prol<al>le they lived near tiic spot* principal difference eoncitt* in thu 
where they are now tmind. frame- gyp«um and roitI-»tone, whieh aru 
diatcly alinve the last *ti-nimn, it a kieai formation*, and are net found 
thill lied nt tand of tlx inelie*. upon in the eiiaik district* of England, 
wliteh rr*t« an extensive ealeareiHi* Though rhaik i* the foundation Poyk 
Mratuin of liftv-ftve feet in thlekne**, of the conntry for a ronsfderable ex- 
every part of' wliieh rontain* fresli- tent round Pari*. It only rise* to thn 
water thell* in atnindaiire, witliout vurfUce in n tew »ituat«m*, being ep- 
an admixture of marine exnviw. verwl by the other atrata in the M- 
Many of the *hidl* aro quite entire, lowing order i— 

Thi* place mii»t have been the kn*Mn I. Chalk and flint, 
of an extcnalve lake In tome period S. Piattie clay and lower aand. 
far antrredent to human blRtury ; and 3. Coarae Uinealoue, or caleutru 
fhe earth must irfnee have nndergune grottiere. 

variona revolnlinn*. as these. Instead 4. Lower marine sand stone, 
of being now in a hollow, are at Hie In some eltnation*, on the aame 1a- 
tnp of a hW. Bver this l>ed is a ftra. eel with 3,4, Is a bed ot eaieareomi 
tnm of elayol eleren feetinthlrkuess, stone penetrated by ailrx. wHhoul 
eoiiialning Iragmenta of a siiell of the ahollt i It oecopiaa the place of 
Mtalro feM. Above thia etratuu to 4, where it occurs. 
hi» 
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6. frMli-watpr stmta. 1. A ««a which dcpmltcd an enor- 

7. U)'|>»uinau» riar. and xypanm moaii nia»« <if chalk, with nioivccuus 

containing bonct of <iuadi'u, animals of a partlriitar species, 
peds. g. The sudden variation of this de- 

S. A Ijcd of oysters. piwiliun, ami the sncccs.«ioii of one 

». Sand and sand-stone, without enlireiy different, (d'unr toute aiUre 
shells. naturr), which deposited only beds of 

10. Superior marine sand-stone. clay and sand. 

11. Mill-stone without shells and The editor of the Joiiroal de Phy- 

argillaepons saod. sk]UR observes, that fossil wood is 

Ig. Presli water formation, inelud- diseovered in tliesc beds, 
lint iiiarles, roili-stone, and fre^ wn- 3. Another sea soon siieceedeil, for 
ter shells. the same returned again), produeiiig 

l.'l. Alluvial soil, ancient and mo- new inhabitants; a piodiprious quan- 
dern, inclu4ling pelddes, pudding- tily of testaceous nodusci, difwrent 
stone, blark earth f/e» mame* argif- from those in chalk, form thick beds 
ieufrt noiret) and peat. at the bottom of this deposition, which 

The total tliickness of the different are priiieipally composed of the eo> 
beds and strata over the chalk, as verin* of testaceous mulusri, (dra cj»- 
glven in an i.leal seetiou of the coun- ee/oprs fer/ocerr). This sea soon af- 
Jlj^in tlie Ist tome, is about ISO ter returned. 

mjfrcs, or neardlW fert. The plaster d.Tliesurfaeewaseovered withfresU 
qnarries at Montmartre, In tlie cnvl- water, fra’- lioacf), and tied-s were 
nms of Paris, are celebrated for their formed alternating witli gypsum and 
imraerous and remarkalilc organic marie, wliich envelop-d tlie del-ris of 
renniins, Montmartre is elevated animals hred in tlie lakes, and tho 
atiout eiglity vards above the level of bmies oflliose living on its liaiiks. 
tlie Seine. ’ The summit is eovered Sth. Tlie -alt water l•'■llxrlled, amt 
n ilb vegetalde earth, under which is supported first n s| 0 ‘cies of animals 
a la>d of sand mixed with pehblcs of with fiivalcc sliells ; and others with 
flint, tloriznntal strata ot marie, turbinated shells l■oquilIes turhina- 
earthy limestone, and gypsum, sue- tees"); these shells ceased to ha 
cced each other. The lowest bed of formed, and were sneeeeded hy ov— 
gypsum ill .nil the rocks of that dis- ters. An interval of time elapsed, 
trict is stated by M. Sage to be in- during which a con«i'leial>le deposi- 
runibent on chalk, the gyp'uin beirg tion of sgnd took piece ; no aiiiiiials 
no deeper than the level of the river, then exislc,! in these lakes, or their 
The quarries, he says, may be eoiisi- remains have been enlireiy destroeed. 
dered as divided into three large Sth. The various productions ol the 
beds ; the first, called hy the work- second lower sea (•■la mei inlviieure") 
men hmrtf mnaae, is oCten more tlian reap|iear, and we fliol on the suiiiintc 
fifty feet thirk, and is iiistiiictly sIra- of Moiitilia! tee, lloo.aiivi'.le, tVe. tliC 
titled : it rests on a bed of blneish same shells which m-eiir in the mid- 
clay iiiteniiixed with marie. The se- i die of the eoai-e earthy liiiie stone 
eond bed is tourteen feet thick in j f"c lenire gnissii-re 
cijiitigunus strata: tliis also rests on j Tth. At tengili the sea entirely dis. 
marie. Ttie lliird b<‘d, called Aassc ciir-, appeareil for tlie second lime from the 
riVcc, is about fourteen feet thick, hut l:ikcs, and i mds of flesh water 
djrided into six strata, sri>araled liy (" iiiares dV-vu donee"; snpptieil its 
layers of niarte. Tlie lowest is on a place, and eoverc’.l w.tli their iiihahi- 
Irvid %vith tlie plain. The following taiits alniost all tlie siiiiimits of tlie 
extract fisim Uie Jmirnal de I'tiysiqiie, adjacent lianks, and tlie surfaee of 
July I8lg, enntaiiis tlie inferenees some of the plains which separated 
vliirb tliat eminent naturalist Cuvier lliem. 

and his assoeiatc Ilroiigniart have Curler and Hrnngninrt further 
drawn from the orgnnir remain-of state, (hat "the lowest lieds of gyp- 
marine and freshwater animals found sum were deimsited in a sea analo- 
over each other at this place; tliey gons to Ibe ocean, because It sup- 
auppnsc It has liecn alternately co- ported the same animals.'* In this 
ye(^ by different acM of aalt and statement it Is assumed that the sea 
fresh water. has repeatedly riaen and dlaappcaaeds 
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and fVrtli trater hat tuppUcd <t« place, 
in order to explain the nuccecHion of 
marine and river ahelU found in the 
different atrata over each other. 
There i*. however, no reaaon to be¬ 
lieve that *uch a surccfisinn of atrata 
exUts, except in countries where 
chalk is found. These strata are lo¬ 
cal and partial formations. La Me- 
therie, the editor of the Journal dr 
Physique, supposes that these fresh¬ 
water shells, and the remains of qua¬ 
drupeds, were carried by inundations 
from tlie land, and deposited in their 
present situation by marine currents. 
Tlie surression of marine and fresh¬ 
water shells will, it is conceived, ad¬ 
mit of a more satisfactory explana¬ 
tion, on the supposition that the 
south of Kn(;land was once united to 
Prance, aivd formed the boundary of 
a mediterranean sea, or lake of fresh 
water, supplied by the confluence of 
the irrrat rivers of northern Biiropc. 
Tlie banks of this lake, wliich sepa¬ 
rated it from the ocean, may have 
been sueeessively hroken down and 
closed. On the continent of America 
nature arts upon a ma|rnilicent scale. 
Were her operations attended to, 
they miglit illustrate many Interestine 
farts in )[eotn|{[y. The lakes of Nortli 
America are seas of fresh water, 
more than 1.100 huiulred miles in cir¬ 
cuit : these are placed at a consider¬ 
able elevation almre the Allanlir, and 
at dilferriit levels. They unite hy 
small streiirhts or rivers, which have 
a rapid dearent. On some of them 
are prndivioiis waterfalls, which arc 
ronstanlly enlarfcinft and shorteninfi 
tlie passage from one to the other, 
and will nltiinalcly effect the ilraiiiatte 
of the upper lakes. The falls of Nia¬ 
gara are well know'H. The water is 
divided hy a small island which sepa¬ 
rates the river into two ratararts, one 
of which Is fitlO, and the other 3.10 
yards wide, and from 110 lo lOn 
feet in depth, it Is csliniated that 
flri),(KKi tons of water are dashed 
every mlinite with ineonceivahle force 
airaiiisl the Imttom, and are under- 
milliner and wearing down the adja¬ 
cent locks. Since the hanks of the 
cataract were inhabiteil by Kuro|ieans, 
they have observed that it is proeres- 
tively sbortening the distanee from 
lake Brit to lake Ontario. When it 
kas worn down tin) IntervenlnR ealea- 
rtoot roelu and effected • junctloB, 


the upper take will become dry land, 
and form an extensive plain, siir> 
rounded by rising ground, and watered 
by a river or smaller lake, which 
will occupy the lowest part. In this 
plain future geologists may trace 
successive strata of fresh-water for¬ 
mation, covering the subjacent eryt- 
talline liinestoue. The gradual depo¬ 
sition of minute earthy particles, or 
the more rapid subtlaeiice of mud 
from sudden Inundations, will form 
differtuit distinct beds, in wbicli will 
he found remains of fresh-water fish, 
of vegctaldes, and of quadrupeds, 
l-arge animals are frequently Imme 
alonir by the rapidity of the current, 
and precipitated down the cataracts; 
their broken Imnes, mixt with cal¬ 
careous sediment, may form rocks 
of calcareous tufa where the watrra- 
iirst siib-ide after their desedhif’ 
Hones of quadrupeds are found thus 
intermixed in the calcareous rock at 
fiibraltar. Perhaps tliere was a pe¬ 
riod when the branches of Mount 
Atlas were united with the mountains 
of Kpnin, and the Mediterranean 
mixed its waters with the Atlantic, 
through a narrow passage like that 
of Niagara. The two aeat would 
then have a different level, and a 
stupendous cataract might exist near 
the rocks of Calpe, and bury under 
its waves many of the animals that 
attempted to cross the current. Prom 
the intermixture of these Imnes 
with calcareous •eiUmcnt, the present 
rorks, with (heir o-seons remains, 
may have originated. These calra- 
reons strata have probably been 
raised liy a sudden subterranean ex¬ 
plosion, whirl) opened a passage for 
tlie waters of the Atlantic, and re¬ 
duced bolh seas to their present level. 
Siich an explosion, nearly in that 
situation, but less violent, tmvk place 
in 1755, whieh shmik in the same 
lioui all northern Africa with the 
southern kingdoms of Buro|ie, and 
was felt on tlie distant shores of the 
.\merican islands,—It has Iteen ob¬ 
served that chalk is principallv con. 
dned to the roasts of Bngland and 
Prance, and to the islands and coun¬ 
tries bordering on tlie Qernian oeean 
and the Baltic. If the southern parts 
of England were once united to 
Prance, the fierman ocean would form 
an extended basin, into whieh all the 
wnten in the Baltie, with the RJiiw 
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•ad tha prIaelMl riacn «f aartiipra Tbaaa aiTstali Huitaiii aboat SS •( 
Burape, would flow. 'Ria eeiitral water, art aolubtr lu fll'4 tlaie* their 
parte of Boflaod, and tha CarpatliiHU weifrbt of water at 60 dap., and ia 
mountaim, and ttw raountain* in the llttia imiro Uian twic« their weight of 
central parta of France, might form boiling water. They piva a hlovo.rad 
the borderr of tbi« lake. If it were rolour to the flame of buriiiiur alco. 
nearly closed at its northern extre- hoi. The solution of stroDtia changes 
inity, H might be salt in a much less vegetelile blues to a green Kti oiilia 
degree than the waters of the ocean, combines witii sulphur either in tha 
and require different inbabitants from wet or dry way, and its sulphuret ia 
those of tliu sea or of rivers ; and it soluble in water. Bir Humpbrev 
ia lint a little remarkable that the Davy deconi|H>srd etrontia, and found 
animat remains fnnml in chalU differ it to consist of oxygen and a metatlie 
from those of any other known rock or base, which be (ieiiumlnated stron- 
stratuin.—The chalk said to l>e fimnd tiiiui. When sttnntinui is exposed to 
In 8paln and the south of Franec, the air, it rapidly loses its metallie 
with Iresh-water shells over it, may character, by the absorption of oxy. 
bare been iuniied in similar lakes, gen. 

Chalk and the strata over it are par* BTRONTIANITB. Heavy Spar, 
tial formations principally confined to STHONTITKS. Heavy Boar, 
tec northern parts of £urope. They STKUNTIUM. The inetalUc bar 
Mr unknown on the continent of sle of etrontia. 

AmcHea and other parts ol the world. BTKYCHNtA. A ueo-ly diero. 

STltUPiTIA. AliOut3.v years ago, vered vegetable alkali. MM. IVIie< 
a mineral was brouglit to Kdiiiburgh tier and Caventen, whilst aiiaiyxing 
by a dealer in lossiU, from a lead the vomica nut, and the beau of Bt. 
mine at Btronliaii in Argytlsbire, Sustaeia, have extraetrd from these 
wliich was generally considered as a two seeilt a substance to which they 
rarbouate ot barytes. It has since owe tbeir action on tlie animal eco- 
been found near ilristol, in France, nomy. Btryehnine is best obtained 
in Sicily, and in Peniisylrania. Dr. from Rt. Ignatius's bean, though it ie 
Cran'foid first observed some differ- afforded by some other sulislaucea. 
cnct's between its solution in niuria- These seeds are to be reduced to 
tie arid, and that obtained from the (Miwder by a rasp, and digested in 
carbonate of harytes of Aiigleaark, ether, by which a thick oily sulntanra 
and tiicnee supposed it t« be a new of a faint green roluur is obtained, 
earth. Dr. Hope of Bdiuliurgb had ) wbirb is trausparrnt when fluid. 'I'Ua 
entenained the same opitiinti, and j ether being witlidrawn, the mass is to 
confiniied it by experiments in l/UI.' iw treated with alcohol, until all haa 
Kirwaii, Klaproth, Pelletier, and Kul- | been extracted iliat is soluble in that 
•rr did the same. The ".arlmnic acid ' ineusiruuin ; Utis solution is to be fil- 
may be expelled by a beat of 110* nf, tered c-ohl, and then evaporated, 
IVcdgwood, leaving the stiontia be-, wlten it leavea a hrowiiivh-yrllow 
hiori, or liy dissolving in the uitric ' l>itter substance, solulde in water and 
o< id, and driving this off liy hrid. in alcoho!. Ilolb this subsliuice and 
Pure ttioiitia is of a greyisb-wliili*! Ibe oil bare a very powerful action 
odour, a pungent acrid taste, and on aiiiiuais, sinulsrlothatol the bean 
when powdered in a mortar, tlie dust itself, due to the strvehniue contained 
that rires irritates tha lungs and nos- in them. T« olitain the latter eub> 
trils. Its tpeeifie gravity approaehes etenee purr, a strong aqueous sulu- 
tfaat of barytes, it requires rather tion of the yellow hitter matter ie to 
wore than 160 parts of W'.stcr at 6d Ih* treated with a solution of potass ; 
deg. to dissolve it. but of huiliiig ua- a precipitate tails, wbteli when washed 
ter much less. (In eooling, it crysMl- In cold water is white, crystaltiiie. 
Uses in thin, traaanareut, qnadrangu- and extremely bitter. If not perfectly 
iar plates, gaaeraUy parallelograms, puiw, U may m rendered so by sola, 
soldoia exeoediag a quartet of an tion in acetic or niuriatie aeia, und 
tneb ia lengtlk. aod ftequeutly adfae- re-pra«ipitatloa by poteM or magnas 
ring together, tlto odgoa are moet sla t If the iatter It used, thf atryeb- 
Ow^tently bwvcIMr’iroui ea^ tidt. niiio May b# takea up from It by alaa- 
SoMeUtari they faw i ind a cuble fetm. boi. S^ehnina may be obtalm aU 



S0B 


*0 frnni tba Tomifa nut. by Infutinf it 
In nleobol, and |ireclpltatlnc the ewar. 
•olution by sub-aeetatp of lead in ex- 
cma StiVehnine i« tulubic in alro- 
liol, but nearly InaoIuMe in water. At 
the temperature of &0 dey. Fahren¬ 
heit, it require* ,above diiOO part* for 
Us eolution; boilinfr water dissolve* a 
STtOOtk part. Its taste is to powerful, 
that a solutinn eoiitatiiinp the six- 
humired-thnasandtli part, possesses it 
In a very marked deyree. it chanyes 
to bine, vegetable colours that hare 
been ri^deoed by acid*, and lornis 
neutral Halts with the peid*. It may 
be obtained crystalliied in minute 
quadranyular prisms, terniinated by 
low quadrangular pyraiiit'ls, from a 
soluttou in aluobol, containing a little 
water, by allowing it to crystallize 
epontancrnisly. It lias no tniell. It 
acts riuteiitly on the animal system. 
It is neither fusible nor volatile, but 
it decomposed at the temperature of 
boiling oil into products, consisting of 
•xygeti, hydroeen, and rarbon. 

SL'UBIllC Aflli. This avid was 
obtained by Ilrugnateiii from cork, 
and afterwards mure lullv examined 
by Bouillon la Grange. To procure 
it. ponr wi rnrk gtatr-i to powder, six 
tunes its weicht of nitric acid, of the 
aperidc gravity of Itifl, in a tubulated 
retort, and distil the mixture with a 
gentle brat, as lung as any red fumes 
arise. As the distillation advauces, 
a yellow matter hke wax appears on 
the sifrfat-e of the liquid mthe retort. 
While its contents enatiniie hut. pour 
them into a glass vessel, plaiwd ou a 
saiid-heal, ami keep them roatinualiy 
stirring with a glass rml, hy wbien 
means the liquid w.tl gradually grow 
thicker. As soon as white penetrating 
vapours ap|>ear, let it l.e removed 
from the suiid-heat. and ke,it stirring 
till cold. Tims all orange-coloured 
mas* u'ill he olitiiined, oi the consis- 
tenre of honey, of a strong sharp 
smell while hot, and a peculiar aro- 
Inatie smell when cold. On this, pour 
twice it* wcielit of luiiliug water, ajo 
ply heat till it liqiieiiei., and liller. As 
the filtered liquor cools, it deposits a 
powdery sediuieol, and acquires a 
thin pellielc. Separate the si-diment 
by bltralioD. and evaporate tli* fluid 
nearly to drynea*. Tim maa* thu* ob- 
taiaad i* th* auberic acid, wbiob may 
to puitted by aatuEatlng w|Ui an ai< i 


: kali, and preeipHatiag by an aeidi, ot 
by Imiliiig it with thareom powdea 
SUBLIMATION, is a proces* bf 
which volatilr substances are raiaed 
by heat, and again condenaed In the 
tolid form. This operatiuii i* found¬ 
ed on the tame principles as distil¬ 
lation, anti its rules are the same, as 
it is nothing but a dry distiilatioa. 
Therefore all that has been said on 
the article XHtMUtlion ia applicable 
liere, eapeeially In those eases where 
subliAatiou is employed to separate 
volatile snbstauees from others 
which are fixed or less volatile. Sub¬ 
limation is also used in other eases; 
for instance, to combine volatile mat¬ 
ter* together, aa In the operation of 
the aublimates of niereury; or to 
collect come volatile substances, aa 
sulphur, the acid of borax, and all 
the preparatious called flower*, 
apparatus for sublimation is very 
simple. A Qiatras* or aiuall aiembie 
is geoerally sullicient for the subU- 
luation of small quantitias of matter. 
But the vessels and the method ot 
managing llie fire, vary aer.ordiiig to 
the nature oi the matter* which aro 
to he sublimed, and aeeording to the 
form which is to bo given to the 
subiimate. I'he beauty of some sub¬ 
limate* consist* in tlieir being com- 
possB of very fine, light ^rts> such 
a* almost all those called flowers; aa 
flowsra of sulphur, of benxoitt, and 
others of tbis kind. When the mat- 
tar* to he sublimed are at the aams 
time volatile, a high eucurbitr. to 
which is adapted a capital, and even 
several capitals placed one upon 
another, are enip'ioyed. The subli- 
■iiatiim is perfoi'ined in a sand-bath, 
with only the precise degree of heat 
requisite to raise the sulwtauce wliivh 
it to lie foiblimed, and the capitals 
are to l>e guarded a* much as poMibl* 
ti-om heal. The height of lli* cucurbits 
and of the capital* teems well eoo- 
trived to accomplish tbis intontloo. 
When along with the dry matter 
which is to be collected in these eub- 
Ixii.itions, a rertaiti quantity of some 
liquor is raised, as happens iu thn 
subiimation of acid of borax, and 
ill the rectification of volatile coacicto 
alkali, wUcb is a kind of aublimntiou. 
a passage and a • receiver for tbeeo 
liquor* must be provided. Thi* is 
esmvcaiaatly dnae by usiag the eedi* 
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Mrv eftpUal ftf the elrmbie, furnUhed whieh there U ea exeeui «f hue j 
with k beak and a rreciTer. Some penulpbate of potaebi a rompound nf 
suMImates are reanlred to be In the eaine add and the lame bate, in 
mattet a* tolld ana rompaet at tiieir which there it an excett of arid. The 
naturet allow. Of. tbit nninber are term wat introduced l>v Dr. Pearton. 
camphor, uinrlate of ammonia, and SUCCIXATBS. Compoundt of 
an the tablimntet of mercury. The turcinir acid with the taiiuMe batet. 
properett vctteit for thete tubllma- SUCCINIC ACID. It hat lonf 
tiont are bottlet or matrattes, n-birb been knoim that amber, when et- 
are to be ttink more or Irtt deeply in po«ed to dittillatlon, afftrdt a ery«- 
tend, arcordinp to the volatilUy and tallized tulwtancr, which tublimet in> 
irravity of the matter* that ar^ to be to the upper part of the vetieb Be- 
tnbliined. In tliit manner of tiiblim- fore iU nature wat underotood it 
Inr, the tuhttancet hacinfr quitted the wat called *att of amher ; but it 1» 
brntom of the vettel, udlier - to it« up- now known to, be a peculiar acid, at 
per part; and a« tbit part It low and Hoyle lirtt di«rovered. The cryttaia 
near the Are, tliey there tuffer n de- are at Artt contaminated with a little 
prree of heat tulfi<Ment to irivc them a oil, which givet them a brownith co- 
kind of fntion. The art. therefore, of lour ; but they may be purified by ao- 
eonduetinf theie tubliuiationt, con- lution and cryttallization. repeated 
^ttt in applyinir tiicb a decree nf nt often at iiecettary, when thev will 
mw', or In to ditpotinit the tand, become trantparent and thlninf, 
ftbat it, malcinjy It rover more nr lett Pott reroinmendt to put on the filter 
the matratt) that tlie hent In the up- thrmurli which the toiutian it patted, 
per part of the matra«» thall be tulB- a little cotton previouily wetted with 
«ent to make the tublimate adbrre to ■•11 of amber. Their fttture it that of 
the Jtlnat, and to rive it much a dcftrce a triaiirular pritm. Their ta»le it 
of ftitinn at it necettary In render it arid, and they redd'n tlir blue colnur 
compart; but at the tame time tbit of litomt, but nut that of viulria. 
heal mutt not lie to treat at to foi re They are toliilde in lett tlian two 
the tublimate throutli the neck of the part* of bnilint alcohol, in two |<arta 
matratt. and dittipatc it. Thete con- of iMiiIin); water, and in twenty-five of 
ditiont are not ea«ily to lie attained, rnld water. .M. Planrbe of Parit ob- 
etpecially in trreat work*. Many tub- tervet, that a contiderahle quantity 
atancet may be reduced into fliiwert, mieht lie collected in makiiift amtiet 
and tnblimcd, which require for thit vaniith, at it tubiiniet while the am- 
pnrpote a very {treat heat, with the her it metlin!; lor Uiit purpote, and it 
aeeett of free air. and even the con- watted. 

tact nf rnalt, and therefore cannot be StiCAIl, it a eonitltuent part of 
tttblimed in riote vette't. Rucli are vearetalilri, exitting iu contiderahle 
mo«t ronta nr flowert nf metal*, and quantltiet m a number of plant*. It 
eyen some aaline aubatancr*. When it alfordcd Iw the maple, *hr birch, 
theae tublimate* arc required, the wheat, and Tnrkey com. Harrraaf 
mattera from which they are to be obtained it from the rmit* of beet, red 
teparated mutt he placed among becl.tkincl.partnipt.anddrieJ.crapei. 
burning eoal* in open air; and the The nroce** of thi* rhemitt roiiiittcd 
flower* arc cotlected In the ebinmey in digeating tln-te root*, raiped, or 
of the fumaee in which the operation finely divided, in aleuliol. Thit fluid 
it performed. The tntty. calamine, dittolvct the tugar. and leavet the 
nr poniphnllx, rotlrcted in the upper extractive matter unlunched, whirli 
paii of furnace* in whieb orea are fail* to the bottom. In Canad.a, the 
ametted. are tuhatanre* of thit kind. inliabitanta extract togar from the 
SUHSAIjT. a aalt having an ex- inaple. At the vominencenicnt of 
eeatnfba** beyond what U requititc tpring, Ibev heap anow in the even- 
for amtorating the acid, at luperaalt ing at the ‘font of the tree, in which 
it one with an excett of the acid, they previnutly make aperture* for 
Thua, milphate of potaah iatheneu- the paaaage of the returning aap. Two 
tra! eompnntid of tuiphiirie acid and hundred pnnndi of Uiii juice afford 
potMh; eubauipliate nf potaah, a by evaporation fifteen of a bruwnleli 
aoeepound of the aame infrefiieBta, ta ittgar. Tbft quantity prepared M« 
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nvMly amnunti to ftlteMi tlibutand 
wi*iithf> f>r. Ruth, in the Traniae- 
ti<m» of the Ainericnn l^hlloauphlcal 
Hoeiety, rol. 111. ha» irfern an aecount 
a( len^h, of the sttftar maple tree, of 
wrbirh the faU'>Wiig !• a abort ab- 
atraet'—^The aeer anetharluum of 
I>innriia, or aiigar nia|<le tree, grows 
in great <juan:ittes In the western 
I'ountlea of alt the middle Mtates of 
the Amrriean tlnion. It la ns tall aa 
the oak, and fmin two to three fert in 
<tlaiiiFler; puts forth a white blosaoni 
in the spriiiK, before any a|ipearaoee 
of leaves ; its ' small brancliea afl'urd 
ansteiiaiire lor eattle, and its asltes 
afford a large <|naiiUty of excellent 
potash. Taa-iity years are required 
lor it to attain ils’lull growth. Tap¬ 
ping does not iiitiireil ; blit, on the 
eoiiltary. it affnnls more syrup, and 
of a hetter quality, the eitener it is 
tapped. A single free has not only 
atirrived, but Oourisheil, alter tap- 
)diig, for forty years. Five or -lx 

r ioumis of snpnr ate u*uiilly afforded 
ly the sap of our tree ; tboiiah there 
are Instances of the quantity eveced- 
iltff twenty pounds. Tlie siiKariHse- 
parativi from the sap either liy freer- 
mg, hv sporitaio'ous evaporation, or 
by boiiing. Tlie latter nietliod is the 
most used. Itr. Itu«h dcserihes the 
prweess ; which 1« simple, and prac¬ 
tised n-ithnnt any dillieulty liy the 
farmers. From ' frequent trials of 
this sugar, it does not appear to lie in 
anv respert intern r to that of the 
West Indies. It i« prepared at a time 
of the year o hen neither insert nor 
the pollen of plants, exists to vitiate 
it, ns is the ea-e with eoinmon sugar. 
From caleulntioiis grounded on farts, 
it Is aseeilninrd, tiial Amerira is now 
rapahir oi producing a surplus of one 
eighth more than its own eniisiimption i 
that is. on the whole, almnt l3.i,WK»,tWHl 
’Oliiids ; which. In the eoiintry, mar 
le vnlned at fifteen pounds weight 
for one dollar. The fndians likewise 
evlTact Mirar fVom the I'lth of the 
ban boo. The beet bas lately Imen 
iiineh enltlvitted In Hermaiiy, for the 
purpose of extrarting sugar from its 
TiKit. For this tl.e roots are taken up 
in antunin, washed rlean, wiped, 
sHeed lengthwise, strung on threads, 
and hung up to drv. From these the 
sugar is extracted (ly maceration In a 
juiall quantity of water t drawing off 
’.bis ujton fresh routs, and adding 
52i 


fresh, water to tW first rfiofs, whiek 
is again To be employed the same way, 
so as to get uut all their sugar and 
saturate the water as mneh as possi¬ 
ble with if. Tbit water is to be 
strained and boiled down fur the su¬ 
gar. Some merely express the juice 
from the fresh roots, and boil this 
down ; others lioil the roots; but ibe 
sugar extracted in either of these 
ways is not equal in quality to tbo 
first. Vrolessor Lainpadius obtained 
Iroui tlOlbs. uf the rimts, 41bs. of well 
grained white powder sugar; and 
the residuuins afforded seven pints of 
a spirit rrsembliitg rum. Achaid 
says, that about a ton uf roots pro- 
ilneed him a lufilhs. of raw sugar, 
whieh gave S51bs. of refined sugar, 
and 2.Vtlis. of treacle. But tite sugar 
wliieh is so universally used, is 
torded hy the sugarcane (arundo sa^' 
ehariferal, which is raised in onr ro- 
hmies. When this plant is ripe it is 
rut down, and crushed l>y passing it 
between iron eyUtelers placed peri>eii- 
dlcularly, and moved by water iw ani¬ 
mal strength. TU<> juii'C whieh flows 
out by this strong pressure is received 
in a shaliow trough placed beneath 
tlie lylitidcr. This Juice is railed in 
tlie Kreilt'li .sugar colonics rctoti ; 
and the rauc, after having undergone 
this pressure, is call d ie^'ossr. The 
inii'e is more or loss s.'tcvhariue, ac- 
eoniiiig to the nature of the soU uu 
whieh the cane has growu, and the 
w.-atticr tiial lias iiredoininated dur¬ 
ing its growth. It is aqueous when 
tlie soil or llu* weather has been liu- 
m!d ; ami in runtrary cireunislaiices 
it U tiuek and glutinous. The jidee 
ol the eatic is conveyed into Iwilers, 
where it is hviled with wood ashes 
and lime. It i- sulyrctcd to tho 
same oprratbNt in three several boil¬ 
ers, care bring taken to remove the 
srnin as it rises. In Oils state it is 
called syrup ; and is again Iwilrd with 
lime and alum till it is suffieiently 
ennrentratetl, when it U jamred into 
a vessel called Ute cooler. In this 
vessel it is agitated with wooden 
stirrers, which break the erust as it 
forms on the surface. It is afterward 
IHxired into rasks to accelerate its 
moling ; and while it is still warm, it 
is eonveyed into barrels standing up¬ 
right over a ristern, and fiicr^ 
through tlirir bottom with several 
holei stopued with caue. The syrup 
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Vbiek is M* eogdcoied fitters tbrowb whUk tktrjm wrapped in Uh« pnpr 
these canes late tbe cistem beaeath i for sale. The srreral syrnps, treated 
and leaees the su^ar in the state l«y the same methods, afford sngart 
called coarse sujtar, or nascovado. of inferior tinalitiea; and the last por- 
This sugar is yeltunr and fat, and is tion, which no longer affords any 
purified in the itJands in tlie ioliowiiw crystals, is sold by the name of aio> 
tnauiier:—The syrup is boiled, and lasses. The Spaniards use these uh<> 
poured into cnuieal earthen vessels, lasses in llie preparation of sweet- 
iiaving a small perforation at the meats, A soliilinn of mignr, niueh 
apex, which is kept closed. Each let<e roneentrate<l than tliat we have 
cone, reversed on Ha apex, la su)>- just been siieaking ol, lets tall by re¬ 
port^ io another earthen veaaei The laise ersslals, whieh affect the forin 
syrup is stirred together, and then of tetrahedral prims, terminated by 
left to crystalllie. At ibe end of fif- dihedral summits, and known by the 
tern or sixteen Imurs, tlie hole in the name of sugaivcatidy. The preceding 
point of each rone is opened, that the account of the tnanufneturc of sugar 
impure syrup may run out. Tl>e base In ttie colonies is efaiefiy extracted 
of these sugar loaves is then taken fminOliaptal. The following is taken 
out, and white pulverised sugar siib- irom Rdwards' History of the West 
tlUutcd in its stead ; which being Indies, the aiithoritv of which is in> 
grelt pressed down, tlie whole is cu- 'luhitalde. Rneh planters as are nut 
voted witb rlay moistened with water, lorlnnalety fnrnished with the mean* 
This water filters tiiruugb the mass, of grinding their ranes by water, ara 
carrying tlie syrup with it which was at this season frequently lmped«t by 
mixed with the sugar, but which by the lailiire or insufficiency of their 
this management flows into a |iot sulA mills ; for though a sugar mitt is a 
stituted in the place of the first, very simple euiitilvanre, yet great 
This second fluid is called fine syrup, force is requisite to make h vanquish 
Care is taken to moisten and keep tlie the resistance which it necessarily 
clay to a proper degree of softness, as meets with. It principally eoiisists of 
it becomes dry. The sugar loaves are three upright irnii rollers or cytlinlers, 
afterward taken out, and dried in a from thirty to forty inches in length. 
Move fur eight or ten days ; after and from twenty to twenty-lire iiiehes 
which they are pulverised, packed, in diameter ; and the middle one to 
and exported to Europe, where they which the moving power is applied, 
arc still farther puiified. The opera, turns the other tn'o ny means ot cogs, 
tion of the Freoch sugar refiuers eon- 'I'he canes, which are previously cut 
sists in dissoiviug the eaaaaoade, or rliort and tied into bundles, are twico 
dared sugar. In lime water. ItuI- smnpressed between these rollers ; for 
locks’ blood is added, to promote the after tliey have passed tbrnugh the 
clarifying ; and, witen the liquur be- nrst and second rollers, they are 
gins to noil, the heat is dimtuisbrd, turned round the middle one by a 
and tlie scum carefully taken off. It piece of frame work ot a cirenlar 
Is in the next place eoneenlrated by a lonn, whieh is called, in Jainaira, 
brisk lieat; aud, as it boils up, a small tlie dumb returner, and forced back 
quantity of hotter is I ligDwii ill to im.- thnuigh the second and third, ‘Ity 
aerate its agitation. Wlien the lioil- tins operation they are squeezed com. 
ing is sufficiently effected, tlie fire is pleteiy dry, and smnetimes even re¬ 
put out; the liquor is poured into dueeii to powder. Ttie eane-Julee is 
moulds, and agitated, to mix the sy- received In a leaden bed, and thencs 
rup together witli the grain sugar ai- eonresed into a teasel called there- 
ready formed. Wlieii the wlmle is cciver. TIte muse, or uiacerated 
rold, the moulds are opened and the rind of the cane, which is called cane, 
loaves are covered with moi.teiiej trash, serves for fuel to boil the 11. 
clay, which is renea-ed from time to quor. The Juice from the mill usually 
time till tlie sugar is well cleansed ■■ontains eight parts of pure water, 
from its syrup. The loaves being nne part of sugar, and one part made 
then taken out of the moulds, are up of gro*e oil and mardlage, with a 
earritd to a store, where they are portion of essential oil. The prnpor. 
gradually heated to 145. deg. K. They tions are taken at a medittm; for 
remain in this stove eigM days, after sobm Juies has been so rhth as t« 
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ii»ka k ar ttilMii hundred 

welcbt ef euffar bom tbirteea hun¬ 
dred irnUoui, and loae is so watorr 
to require more than double that 

? iiamU)r. The richer the juice is, tlie 
Fss it abounds with reoiladant oil 
unit KuiD ; so Uiat rerj little know- 
led jr* of the contents of any other 
quantity can he obtained by the most 
exact aualyeis of any ooe quantity of 
juice. 

The Tolluwlnit mattera are likewise 
n'uslly contained in cane-juice. 
Suute of the ureen t»(>s, which aerse 
to tie the cancs in buudles, arc often 
Kround in, and yield a raw acid juice 
exceeditiKiy distsmed to ferment and 
render the whole liquor sour. Beside 
these they grind in some pieces of 
llie ligneous part of the cane, some 
dirt, atid lastly, a substance of some 
importance, whicti way be called tiie 
crust. Til is substauce'is a tblu Uaek 
coat of niattar that surrounds the eaiir 
hetweeu the j«luts, beginning at each 
Joint, and gradually growing tliiniier 
the farther from the joint upwards, 
till the upper part lietweeu the joints 
appears cMirety f^e froiu U, and ns- 
suuies its briglit yellow colour. It is 
a line blaek powder, that mixes with 
the clammy exudations frumtlie cane ; 
aud as the fairuessof the sugar is one 
symptom of Its giMidueas, a small 
quaulity of this crust must Tory much 
prejudiecthe conunodity, Tim sugar 
>s obtained bv tlie following process: 
Tile juice nr liquiir runs from the re- 
reiver to the Imiliog-huusr, along a 
wuudeu gutter liued witii lead. In 
tlie boiling-tiouse, it is recelred into 
one of the copper pans or caldrons 
called rlariders. Ul tliese tliere are 
gruerally three; aud their dimeiisinus 
are determiiied hy the power of sup¬ 
plying Uiem with iii|uoi'. There are 
walrr-iuills that will grind wUb great 
faculty suthrieut lor thirty hogsheads 
of sugu* ill a week. Melluids of 
quick boiling cannot be dispensed 
with on |•|autntillll• tlius fortunately 
provided ; for oUicrwisc tbe cane li¬ 
quor would uuaroidably become 
tainted twfore it coiihl be exposed to 
tbe lire. The purest caiic juiec will 
not remain twenty uiluules bi the re- 
neiver without fermeuUiig. Ueuec, 
clariMn are suuieUmes seen of one 
tliousand gallons each. But on 0att- 
tatloiM that, during crop time, make 
from to twietitir uogthMda «f 


sugar u-weelc, three durMere oT 
three or four humlred galhins each 
are snflldent. Tbe liquor, wheq d»- 
rided, may be drawn off atelice, wttb 
pans of this sixe, and there ts leisure 
te eleaiiae the vessels every time they 
are used. Earh elariftcr is furnished 
cither with a siphon or cork for draw¬ 
ing off the liquor. It has a flat bot- 
turn, and is hung to a separate Are, 
each chimney having wi iron slider, 
whiehawhen shnt, causes the Are to 
be extirtgnished through snuit of air. 
As soon as the stream from tte re¬ 
ceiver has Ailed the etarifler with 
fresli liquor, and the Are Is lighted, 
the teni)ier, which is generally Bris¬ 
tol wbitr-lime in powder, is stirred 
into it This Is done, in orderto near 
tralixe the superabundant acid, and 
to get rid of which is the greatest 
Aeutty in sugar-making. Alkali w 
lime, generally effects this; and at 
the same time part of it is said to be¬ 
come the basis of the sugar. Mr, 
Edwards affirms, that K affects both 
the smell and taste of the sugar. It 
falls to the bottom of the pans in a 
Mack insoluble matter, which scorches 
the bottom of tbe vessels, and cannot 
wJUiont difficulty be detached frout 
them. But, in order that lest of tbe 
lime may be precipitated to tbe bot¬ 
tom, little more than half a pint of 
Bristol lime should be allowed to 
every hundred gailont of liquor, and 
Mr. UaiMtie*t mirthod of vBsseWing it 
ill Imlliag water previous to mixing It 
with the eaiie-julee shonid be adopt¬ 
ed. As the force of the Are In- 
ereases, and tbe liquor grows hot, a 
scum is thrown up, which is formed 
of tlie gummy matter of tbe cane, 
with some of the oil, and such impa¬ 
rities, as the mucilage is able to en¬ 
tangle. Tlie held is now suffered to. 
increase gradually till it nearly rises 
to tiie beat of boiling water. Tba 
liquor, Imweyer, must by no means 
he suffered to boil, ttlien tlie scum 
begiiM to rise into blisters, which 
breaks into white iroili, and generally 
appear iu about forty mimites, it is 
known to be sufficiently heated. 
Then tbe damper is applied, and tbn 
Are extinguished; aM, if eireum- 
stances will admit, tbe liquor after 
this is suffiired to remain a full hour 
undisturbed. In tbe next place, it It 
oatefuily dtmsm «>ff, either by a si- 
.ptMM arUoh dtuwt up the i^ar BuM 
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thrpupli the veuixi nr Iry mean* of • 
cneV at the ItutloOk In either caae, 
the scum alnk* down witlwiiit break- 
ln|r M the liquor flow*; tor Ito tena¬ 
city prcvenia any admixture. The 
liquor i( reeeivea into a putter or 
channel, which convey* It to the evn- 
potiitinp UiUcr, coniuiunly called the 
irraiul copper; am) if produced at 
first from pond and iiiitaintiHi caiirs. 
it will then aigpear almost traospHrviit. 
In the prand or evaporatlnp /•upper, 
which khould he siiflicicntly larpe to 
receive the net cnnlents uf one ot the 
clarifier*, the liquor i« Mifl'ercd tt> 
b«d!, anti the st uui, a« it rives, is eoii- 
tinnally taken oft' hr liirpc scuminer-, 
till the liquor bernnie- finer and voiiie-: 
u hat tbirkcr. This opei ulion is ran-' 
tiiiiicd, till the siihjcrl i* so reiSiired | 
in qiiaiitUy. tiiat it iimy lie ronlaiued 
Jifqbc next or n i-ioid coppi r, into j 
which it is then ladled. The liquor is 
now almost of the colour of .Madeira 
wine. In the wrniid copja'r llie l-oil- 
ittp and scuiiiiiiiop are eontinued; 
and if the suhjccl tie not so cieaii as 
Is Mperted, lime-water IS III! own in¬ 
fo It. This addition not only servev 
to pire more tcmi’er, hut likeo isc to 
dilute the liquor, u'htcii soiortiiiies 
thickens loo last to permit tin- frru- 
leiicirs to rise in the siuiii. When 
the fioth in hollliip arise- In larce 
hnldiles. and is not iiiurh discidonied. 
the liquor is said to have a f-.ivou.ii- 
Ide appearance in thi' seciiod copper. 
When, ill cuiisr'qnenee of. Midi -rioii- 
Iniii.p and evaporatnir', tin* l.quoi i- 
nsaiii so reduced, that it may !..> con¬ 
tained III tlic third co,ipcr, It i- ladleil 
liirn it. and so on to lie* la.t cupper, 
Whii-li is called the l-acnc. Tli.s ar- 
raiit'eiMei.i siipj ii.es four hoiler- oi 
cnppeis, tii'sidos the three id'ii ilieis. 
In the Icarhe ti e -nhject iiiidcritoc- 
'aiiother evaiinratii ii, till it is -ii|i- 
liofed lioited l•ll••:l::lI to he iciiio-.ed 
Iroin the fire, 'rids operatioii is u-n- 
allv called stiikiiip, ». e. ladlii'p the 
liqtlor. wh cli is now i xi-eeilinii thick, 
liito the cooler, 'riie 1 iioVr, of iriiirh 
there are penerally six. is .n shallow 
wixhIcii VI— set, ahout eleven nielies 
deep, v--ren Icet in ieneth, and from 
five to six feet wide. A cooler oftl.is 
sixe holds a liopshcnd uf super. Here 
the supar prniris, ». e, a* It cools, h 
runs Irito a cuarve irrcpii|ar mas* of 
'fmiicrfcet crystals, separutinp Itself 
from the molasses. From tk« cooler 
b» 


It it tafeento the rnfinf-lioaiA wheV* 
the mofinte* drain* from K. RlHt 
here it may be proiwr to notice the 
rule for knowinp when the tuhject it 
fit to lie ladled from tire teache to the 
Cooler. Many of the nepro hollers, 
from long habit, puett aecurateh by tlie 
eye alone, judpinp by the appcaraiico 
Ilf the grain on tlm hack uf the ladle ; 
hut the practice penerally adopted. 
I* to .iniiite by what Is eallcd the 
tourli.f. r, taking np with the tliumh 
a small poition of the hot llfjuor from 
the ladle, and aa the heat diminishes, 
drnwiiig with the fore fiiipcr the li¬ 
quid inti' n thread, 'till* thread will 
suddenly break amt shrink from the 
thumb to the snspciided linger, In dif¬ 
ferent Icngfhs, accuixlinp a* the liquor 
is move nr lrs« Imiled. A thread of a 
quarter of nil inch long grneially de¬ 
termines the I'ri'pcr holliiip ludplit for 
sli'iifig niuscuiado supar. The rur- 
Ing-ltouve is a large airy luiilding, 
pi or.ded with a cnp.ariou* molasses 
cisfern. the sides of which are slo|icd 
and lined with terms or tmaid*. A 
fruiiic of tiiBs-y joist-work w-ilhuiit 
tionrdiiig, is pluced over thi* cistern ; 
.Hid einplv hogshead- without bead- 
iii;*s are ranged on the joints of this 
fr.nne, plight or ten holes are foieii 
in the botliiiitk of these hogsheads, 
and through eaeti of the hole* the 
stalk ol a plantain leaf is thrust six 
or eight iiiclii's heliiw the joists, and 
lung cnuiigh tu slumi upright nbiivs> 
tlie tup ol the hugvhead. Into these 
hogheads tlie mass trum the ruuler is 
I pl.t, which is called potting ; and the 
I iiiolaiscH draiit* fhroui:h Itic spongy 
' stalk, and drops iniu the cistern, 
I wlience it Is ■■rcaviunally taken fur 
di‘tiiliiliiiii. In the spaee of three 
Week-, the Hiigiir heeuuies tolerably 
dry and fair. It is then said to lio 
cured, and the | rocc«* W tinislied. 
Sugar tliiis olitaine.i is eallcd miiscts 
vadu, and is the r.xw material wheitee 
the lliitish stigat-hakcr*rhieflvmakrt 
their loaf or refined lump. Tlici'e is 
aiiotfier sort, which was formerly 
much used in (ireat llritain for do¬ 
mestic luirpiiscs, ami was peiMwaWy 
known liy the name of I.lshon sugar. 
Ill tin* West Indies 11 is called clayed 
sugar ; and the nrficess of niaUnp It 
is a* loliowt:—A quanttty uf (upar 
, from the emiler is put into conical 
puls nr pansj which tlw French call 
formes, with the point* downwards. 
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iiMiiilt a hol« about half au inch in 
diamcler at the faottniu, for thr mo- 
la«*e« to liratn through, but which at 
flr»t ia cloeod with n |>lu|(. soon 
ao the eugar in tbeu put* coo), and 
becuiiie* a tiaed body, whioli ii known 
by tiu* middle of the lop falling in, 
the )>lug i> taken unt, and thr put 
placed over a large jar, inlcndod to 
reccirc the syrup or molasses that 
dralu from It. In this state it is left 
a* long as the molasses continue to 
drop, when a stratum <if clay is 
spread on the sugar, and inoisteurd 
with water. This, iuipvreeptibly 
ooaiug through the pores of the clat\ 
dilutes the molatscs. In cun‘>r'|ueni'e 
ol u’liicli more of it roiiies au ay tiian 
from sugar cured in the liogsliead, 
and the sugar ol course heroines so 
much n liiter and purer. According 
tu Sioaiie, tlie pruress was (Ir-t dis- 
eovered in Drazil, by accitleiit: “ A 
hen," says he, " haring her feet diily, 
going over a pot of sugar, it wa-, 
found under her fret tu he whiter 
than elsewhere." The reason ;i*- 
signed why this pruress is iiui uni¬ 
versally adopted In tile llriti'l. ug.a' 
ivianJs, is tins, that the n aU'v r ii'.rh 
dilutes and carries away the nintasses, 
dissolve* and carries witli it so iniirli 
of I lie sugar, that tlie diirerrnec in 
UU'ilily dues nut pay fui tlie didrr- 
rnrr m i|iianlity. It is pridialde, 
lunvever. that the I'reiich planters 
are of a ditferecc npiniun; for up* 
wards of four hundred uf the planta- 
tiulis nf Kl. Onniingo have tlie neces- 
sarr appaiiiliis fur elaying, and ae- 
tiiahv enr*y nn the .system. Sugar Is 
verv soliilde in water, and is a good 
tneijiuin lor uniting that fluid with 
oily mailers. It is iniicli used lor do* 
ine'stir purposes, and appears uii tlie 
whole to he a vaUialijc and whule- 
soiue arlirieuf fmul, tlie uses of which 
are most prolmhly restiictcd by its 
blgli price. This price muy iu a cer¬ 
tain degree arise fruin tlie nature of 
the arlicle and its original cost; but 
is no doiiht in a great measure owing 
to the inhuman and wnslefiil culture 
by staves, and the alisiird principles 
of Kurnpeaii cidoiiizalion, duties, 
drawhaekt, and bounties, whieb liave 
tho elfeet to ereate unnatural muiio- 
olles, and to prevent enmmerre from 
tiding its thvel. Tlii* it cuiiiieiulv 
the case with regard to our West- 
India ielends, and their tiroducc. It 
6M 


appear* that sugar has the properp 
at reudering some of the earths solu¬ 
ble in water. This property wae ae- 
cideotly discovered by Mr. William 
ilanisay of Olasgow, Being employ¬ 
ed in making esperiments on sugar, 
and happcidng to put some guIMi- 
lime into a cold solution of it, be no¬ 
ticed tliat it had aci|uired an uneom- 
mnn caustic taste, lleuce he con- 
cludinl, that sugar possesses the pro- 
perty of dtssumng a certain propor¬ 
tion of lime ; and in order to ascer¬ 
tain its capacity in this respect, 
experiments were made upon this 
earth, together with strontites, mag¬ 
nesia, and liarytes. Sugar, dis-ulved 
ill water at the temperature of M deg. 
is capable of dissolving one-half of 
its weight of lime. The solntiun of 
lime ill sugar is of a beautiful white- 
wine coloui, and has the smelh of 
flesh slaked quiekliiue. It is precipi¬ 
tated Iroin the solution, by the car¬ 
bonic, citric, tartaric, sulphuric, and 
oxalic acids; and it is decomposed, 
by double alhnity, by caustic and 
carbonated potash and soda, the ei- 
Irale, tartrate, and oxalate of potash, 
Ike. An equal weight of strontia, 
witli thr sugar employed, is eapahie 
of hciiig dissoived at the temperature 
of 213 iieg.. and of being retained in 
solution by the sugar at Ml deg. of 
Kahrcnlirit. On exposing the crys¬ 
tals, wliich had fallen down during 
the ciHdiiig of tl>e liquid, tu the air 
o| the atoinsplicrr. they attracted 
carbonic acid, and elflori-sced. Tlie 
solution of strontia in sugar is of a 
line white-wine colour, and, like that 
o lime, has a peculiar caustic smell. 
This earth is precipitated by caustic 
mid carlioiiated {xitasli and soda ; 
also by the cnrtionie, citric, tartaric, 
sululiuric, and oxalic acids ; and it 
is aecom|«>sed liy compound aftintey. 
by the carbonates nf jaitash and soda, 
a]>o.by the citrate, tartrate, ami ox¬ 
alate of jMitash. Tlie solution of 
magnesia in syrup, like tliose of lima 
and strontia, was of a pure white co¬ 
lour, and had no seiisilile variation in 
smell Ol' taste from the coiumou so¬ 
lution of sugar, fartlier tlian lliat the 
sweet seemed much improved, and 
was suft.-r and mure agree-alilc to tho 
palate,'as if it were entirely freed 
from tiie earthy taste, wliicb unrelined 
sugar liequeutly has. Un iU remain¬ 
ing at rest for some months in a hot¬ 
s' 
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'tie well Mrked, tlt« raafnecU 
•ean to be entirely eeparated. Very 
little alumina U dUrnlved by a aulu- 
tlnn nf au^ar, when fl-eah prrcipitateil 
earth la preaeiitod tn it, either in the 
colli nr hot etnte. The union of aiiaar 
with the alkalie has Iweii l<>n|f known : 
but tliia i« rendered more itriklnitly 
evident, by carbonated potaah nr aoda, 
for inatanee, deeuinpoaing the snlu- 
tiona of lime and strontia in auftar, 
by double affinity, in roakinit,. aolu- 
tiun<i of unreflned auirar for culinary 
Viirp*>aes, a jrrey>eolourrd anhatance 
it found freiiuentlit precipitated. It 
it probable that thia proeeeda from a 
tu|itfrabiiiidanre of lime which liaa 
been uted in clarifying the juice of 
the auyar-cane at the plantatinna 
•broad. Sii^ar with tbia iinperfec*; 
> tiou, it known among the rciinert of: 
tbhi' article by the name of weak. 
And It la jually termed an, the pi-eel- 
pitated matter fminir nothing but lime 
which bat atlraeted carimnic acid 
fmm the augar, fof which there it a 
great probaliilily), nr from the air ot 
the atmoapliere. A bottle in wliicti 
wat kept a aolutlon of lime in angar 
for at leatt four yeara, eloaely corked, 
•wat entirely incru<ted with a yellow- 
iah'Colnored matter, which on'evam- 
iuation wat found to lie entirely car¬ 
bonate of lime. Sugar la known |» 
be a very powerful ami-aeplle, and 
though it It employed in iiiakiiig 
haina, in which it It one nf the moat 
active anhatancea In pre«erving ; it 
It deterring of a more ext entire ap- 
pliration, at it doea not, like aa!t, de. 
ttroy the provitiona, and it itarlf nn- 
tritiout. I'ith may be preterved in a 
dry Ktale, and perfectly froali. by 
meant of tugar alone, ant even a 
very amall quantity of if. Froth fiah 
may !«> kept tome dayt. .and when 
boiled he at if jii-t Caiirht. If diied 
and kept free from inoiiHineat. tliere 
aeeni'i no limit In their |rretervation ; 
ami they are tnnel) lietter in tbit way, 
than when aalted. Thia iiroeett it 
particularly valoahie in making what 
it ealleu kiptiered aalmon, which, 
when tbui prepared, are auperior in 
flavor and <|uallty to thoae wtiich are 
aalted or amoked. It it barelv neeet- 
aary to open the litb, and apply augar 
to toe rootcular part, plaeing It in a 
lioritmntal pntition for two or three 
daya, that the augar may penetrate. 
Afar thia It uMiy be dried t and it it 


only farther ueceasttry to wipe and 
ventilate It occatlonally to prevent 
mnuldincM. A table aponiiful nf 
brown tugar It aufficlent for a aal- 
moii of five nr tlx pounds, uml if a 
aalt flavor be detired, the tame quaa> 
tity inav he added. 

SdtiAR OF LEAD. Acetates of 
lead. 

SUtrUATBS. Peflnlte eomnouinls 
nf aiilplmric acid with the taiifiahie 
batet, 

SULPIIITE.S. nefinlte tompnundt 
of aulphurnua acid with tlie batet. 

8l;f,Filt.'ll, it a well known tuh- 
atanre, told in the form of a powder 
nr in solid piceet, wlivii it it called 
briin.>,tone. It 1° found in the neigh- 
biiurhnod of rplcniinet; in the tract 
of land between Najilct ami the an¬ 
cient Itaia-, called Kulfa-tcrra, tlie 
amnkiiig plaint, tlie remnant of a lialf- 
extlngiiialied volcaii,', it it found in 
great nbundanec. Siilphii:' it bnmgbt 
in large iinantitiet to tliit country 
from .Mount Kina in Sicily, but it to 
lie foniiil in greater or let* ipiantltiet 
near all vidcanoet, of wiiidi the until 
her tbroiighoiit the hoi Id la very 
great. Sulphur it ottei, foiiitd in cor.l 
ininea, and Indeed the eoiiiiiuiu coal in 
oiir fires more nr le^< contnlna tliie 
mineral, it i* often found cimbinnd 
with iron, copper, and other mrials, 
when it is eailed pvritet. When pnri- 
fied fioni other matter, its spcriitc 
grarity is about I'tfCHI. Wlieii siit|i|,iir 
is heated to at,out ISti® of Kalirenlieit, 
it aends olf fniiiea, and its odmir it 
u-eil known and very Milfocating. It 
is ein;doyed to force li>\e* and bad¬ 
gers trom their boles. At Hi.''* Huiplinr 
nielts between il.VW and dtkw it be- 
ciiinet yisci t and of a brown cidonr. 
.•ind at nig|s' it rises in fine powder. 
M'hen alo'.ily noded It fornis a tine 
librotit ciystailiiie niaas, an I as it 
ciiiila troni the arrangeiner.l of the 
particles in ervslals, it oeenple* iimre 
bfiik in the same manner, ami for the 
'aoie reiis ,n ns ire is bgliter lhau 
IblUld water. Sulphur suffers nocHange 
byexposiiretoihcair. It Is not aolubla 
ill water, hut it mav be dissolved In a 
amall r|iiantitv In oil or spirit of wine. 
Fill some spirit of wine into a retort, 
and a tinall nuantity of imwderrd tui- 
pliur, and hold the retort over a lamp 
or candle, in order to caute the spirit 
to rise in vapour, or in other words to 
distil It the spirit whieh cuinet 





off by di«tU>aUou be poured Into a 
rlear frl«H> aad add to it water, «ut- 
phur will be precipitated to the bot> 
tom, which win prove that Hume had 
been diesolved bjr the epirit. Sulphur 
has from.tliiic Inuiieiuoriat been em- 
iloyed In j rodnrinc a fine white eolour 
II Wool or silk. The effect may he 
seen by linhlinir n piece of flannel near 
the flniiie'* of a few hriinstoiie inatches : 
a far more beautiful experiment is to 
fake a red rose, and hold it near the 
tuiiies of some biiriiiiiir briinatnne 
matches, and it immediately beci.iiies 
white. Sulphur is olteii found In a 
stall* of nature, I'l’inhined with soda 
potass and the earths. Sueh bodies 
may be lormed by art, by incUiiig the 
silliiiiitr and inixilig the alkali or earth 
willi it, w.’ieii ill a stale of fusion. 
Sulplinr is tifteii eiiip'.oved tor taking 
off iini'iessioiis fioni seal', medals, and 
ruins : it i' melted at a heat from 300“ 
to 350“, and poured into water, when 
it is of a reddish colour and soft as 
wax: in this slate the iiiipresHioiis 
are made, and tlie sulphur in a short 
time beeoiio-s bard, and as it is nnt 
affected tiy air and moisture, it is ev 
eeediiigl} well adapted for preserving 
the impressions iinnlteted for a great 
Icngtli <'] lime. Sulpliur is used in 
l•lea< bine and dyeing. In medicine it 
it is ciiijdoycd with tlie most heiiefleisl 
effect. It is used to close the seams of 
eii'k'. fiom whitdi water may be tmzing 
out. for whieii it is ueli adapted, as it 
is ii.'olnlile in tliat lii|uid. its great 
inflan.inal iHty renders It extremely 
iisrlnl III line of the most ordinary 
purpo'es III striking a light, either by 
means of a tinder Pox, or a btix eon- 
laiiiing a prrpaialiun of phosphorus. 
Till' ti'io'l iiiiportuni purjoise to which 
it is .applieil. Is in tlie rompusltiun ol 
gmnpowdri, as by its iiitiainniability a 
i|ii.'iot!(y ol giin|siwdei is set on Are 
in a inonieiil, ami the etfeet of guu- 
powiler dei'einls on Hie wlnde exptu- 
titng at once, aiol at one powerful 
elfoit propelling all before U. The 
eonimini'iil parts of guupowdrr Mr* 
Milplinr, charcoal or carbon, aoit' salt¬ 
petre or nitrate of ladass. These 
must he ground exeeeainglT flue aepU' 
rateiy, one from anolluM. As the use 
of ifou would be vxeeediiigiy itan- 
geroiis, the inaebim>ry must all be 
made of wood and eo'pper, and even 
with every poasible care there is much 
danger In the operation, Tlie iugrC' 
MJ 


dieota inuit be wetted and mixed to> 
gether in a eertain proportion, and by 
another operalioB, made to lorm into 
grains of powder. The drying of 
these .a still more dangerout than the 
preceding operations. The heat of 
the sun is quite insufficicut, and it Is 
leuuired to produce a great heat 
and yet avoid making any sparks, 
wbien might blow all np at onre. 
'I'his is effected by a piece of iron 
wlilehgmmmunieales with a Are in an¬ 
other apartment, and the heat eoniing 
graduahy along this iron, raises tbe 
temperature of tbe room suiBcieiitly 
to dry the powder, so tliat it no dust 
rise from the iwwder and fall upon 
this iron, no erii will ensue. Sulplinr 
rumhiars with oxygen and forms dif¬ 
ferent acids. Secf'U'pAurieanJSuU 
pAurous Jlvid*. It combines with 
hydrogen, forming sulphuretted hyfllro- 
gen. The usual way of prrpariug it 
is to pour dilute lui^iiricaeid at uui- 
riatic acid on tbe black suiphiiret of 
iron or aiilimonr, in a retort. It may 
lie collected through mereuty, where 
accurate exTOrimeuls are to ue made. 
It bunui wiieu a lighted taper is 
lirought near it, wiUi a pale blue 
flame, and drpa«lts sulphur. It baa 
the smell of rotten eggs. It is ab¬ 
sorbed by water, which takes ap mom 
titan an o<|ual volume of tbe gas. It 
is very deleterious to animal life. It 
unites witli alkalis and oxides, form¬ 
ing hydrosuiphurels. Sulphuretted 
hyilrogen, sulphur, and the alkalis, 
have the property of forining very 
variable triple rogiponiids, which con¬ 
tain h-ss sulphuretted hydifugen than 
tlie hydrosulphurets. These have been 
called suliihurettcd hydro-siilpiinrets ; 
l.ut the name nf hy'drogeuated sul- 
pburets has been given to those com- 
hiiiatioiia which have in-en saturated 
with sulphur at a high leuiperalurK 
'ITey arc soinetiiues called hydrogu- 
reitm sulphurets. 

8t’W»Hl.'RSTTBI> CHVAZIU 
ACU>. ttl^hiirv prussic acid. 

SliUPinjaiC ACU). when sul¬ 
phur la heated to l(i<l“ or 190“ in an 
open vessel, it nselts, and soon after¬ 
ward einits a bluelsh flame, visible in 
the dark, but whieii, in open day¬ 
light, has the appearance of a while 
fume. The flame b.-u a suffocatiuf 
smell, and has so little beat, that U 
will not set fire to ttax. or even gnm- 
powder, to that la thit way tbo ml- 
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phiir iDKy b« entirely ronsmaned out of 
It. If the beat be still auemented, the 
sulphur boils, aud suddenly bursts into 
a much more luminous flame, the same 
suffocaltn^ vsMur still euntiiuiint; to 
be rniittod. The suifocatinft vapour of 
siiliihuT is ^mbihed by water, witli 
which it forms the fluid furiiirrly called 
volatile vitriolic, now sulphurous avid. 
If this fluid be exposed for a tiiiie to 
the air, it loses the sulphureous smell 
it had at first, and the arid lievouM‘s 
more fixed. It is theti the fluid whieh 
was formerly called the spirit of vitriol. 
Alucb of the water may be driven off 
by beat, and the dense arid which re- 
niaius is the sulphuric arid, rommonly 
railed oil of vitroil: a name wbirh 
was probably given to it from the tit¬ 
tle noise it makes when ponreit out. 
' and the unctuous feel it has when 
ruDDcd lietween the lingers, produced 
by its corroding and destroying llie 
skin.witii which it foriiis a soapv com¬ 
pound. The stone or mineral called 
martial pyrites, which consists for the 
most part of sulphur and iron, is fomid 
to be converted into tlie salt railed 
green vitried, Imt more properly sul¬ 
phate of iron, by exv'osiire to aii- and 
moisture. In this natural process the 
pyrites bre.-ik atid fall into pieces; 
and it the rhangc lake place rapidly, 
a ronsidcrahle increase »if tempera, 
ture follows, which is sometimes sufli- 
eient to .«et the mass on fire, lly eoii- 
diicting this operation in an aeciirate 
way, it is found that oxygen is alt- 
soriicd. The sulphate is olitaineJ hy 
solution in water, am' suhsequent eva- 
)M>ration ; by whicli tlic crystals of ttie 
salt are separated froiu the eartliy 
impurities, wl.icli were not suspended 
in the water. Tlie sulpluirir arid w.a. 
formerly .ibt.ained in this rnnntry by 
diptUtatioii from sulpiiatc of iron, as it 
still is III many parts abroad , Ibecoiii- 
mon green vitriol is made use of for 
this purpose, as it is to lie met with at 
a low price, and tlie arid is most easily 
to be extracted from It. tTith respect 
to the operation itself, the lidlowiiig 
particulars should be attended to: 
iiTst, the .'itriol most lie ealeined in an 
iron nr earthen vessel, till it appears of 
a yellowish red colour: liy this opera¬ 
tion it will lose half its weiglit. Tliis 
is done in order to deprive it of the 
greater uart of the water witich It has 
attracted into its crystals during the 
csysUlIisation, and which wouid other¬ 


wise, in the ensning distillation, greatly 
weaken the acid. As soon as the eai- 
ciiiatioD Is finished, the vitriol is to be 
put Immediately, wliiic it is warm, 
into a coated enrtlien retort, whieh Is 
to lie filled two-thirds with it, so that 
the ingredients may have sufficient 
mom umii being distended by the 
heat, and tliiis the bursting of the re¬ 
tort lip jirevcntcd. It will tie most ad- 
viseahle to liave the retort iniiiiediately 
rnelosed in lirick-work in a reverbera¬ 
tory fiiriiace, and to stop up tlie neck 
of it till tlie distillation begins, in 
order to prevent tlie matcriai. from at¬ 
tracting fresh liumidily from the air. 
At the beginning of the distillation, 
the retort miisl lie opened, and a mode¬ 
rate file is to lie applied to it, in order 
to expel from the vilrnd all that part 
of the plilegiti wliich does not taste 
siruiigly of tlie acid, and wliicli may 
be revived In an open vessel plneeS 
iiiidei the retort. Hut as soon as theie 
ap|*ear .my acid drop,., a iccivcc is to 
be added, into which has bi'cii previ¬ 
ously ponced a (|iinutilv of Hie acidu¬ 
lous fluid wliirli lias come over, in Iho 
proisu'tioii of liall a pound ot it to 
twelve pounds «if the eninned vitriol ; 
alien tlie receiver i. to l»c seemed 
wifh a proper liitiiiL'. Tlie lire i. now 
to he raised bv little ui.d little, to the 
most intense degree ui lieat, ami tlio 
receiler carefull) revered with wet 
elotbs, and, ill winter time, wtili snow 
"I Ice, as tlie acid rises in the lorm of 
a tltick wliite vapour, whicli. tonnid 
the cud of the ■qieration ■•ecouirs 
hot, and heals the rreoiver to a 
great degree. Tlie file imi«l be ronti- 
iiiird at this higli pilch for scicrat 
days, till no vapour issues lr»iu the 
rrtoit, n«r ,any diops are seen trick¬ 
ling down its sides. In the rase of a 
great iiuaiitity of vitriol lieiiig dis¬ 
tilled. IJeriiliardt tia« obseried it to 
continue emitting vapours in tliU 
UiBtiner for the spare of ten days. 
When the vessels are quite cold, the 
receiver must tie opened carefully, so 
lti.at none of tlie luting may fall iiiio it: 
after wliirh the fluid contained in it ia 
to lie poured into a bottle, and the air 
rarefiiliy excluded. The fluid tiiat is 
thus ulitaliied is the (lerman sulphuric 
acid, of whieh Ilernhardt got sixty- 
four pounds from six hundred weight 
of vitriol; and on the other baud 
when no water had lieeit previously 
poured Into tlie receiver, fifty-two 
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only of a dry concrete acid. 
Thl« arid wa» fnrincHy called glacid 
oti <»f vUi‘iol> ami itti cotiK^Ktence U 
owiii^ to R mixture of i«i}|{»hui'oue 
rcM, which occRttloiifl it to* become 
♦•rdld at a moderate temperature. Tim 
fuilpliiiric acid made in f*reat llritaiu 
In prmiucerl by the rorn)m»tion of stil- 
plmr. There" are three conditions re* 
(jiiixite ill this operation. 0?c^*fren 
inij«t be present to maintain the com¬ 
bustion ; tbesTMtiC] must be sorlose as 
to prevent tlie e*«ea|»e of the volatile 
matter which rises, and water imint 
be present to imbiim it. Tor these 
purposes, a mixture of eight parts of 
sulphur with one of nitre is placed in 
a nroper vessel, enclosed within a 
ehs^nher of considerahle size, lined 
on all sides with lead, and covered at 
bottom with a shallow stratum uf 
water. The mixture being '^el on f’ire, 
will burn for a con*lderahle time bv 
viittie of the «upply of oxygen which 
nitre gives mil witch heated, and the 
water imiuiting the siiiphurons va¬ 
pours. becomes graduully inor»* and 
more arid aft^r icpc.alcd combustions, 
and tiic arid is aflcrwanl cone.»n- 
trated by distiUutiao. 'fhat the nitre 
'‘Upplies hut a very small portion <if 
the oxygen, has been shown by 
MM. t'letnent and 1>est*rtiies ; f:n* ItM) 
pails <tf nitre, with a proper ‘‘Upph of 
snlpiinr, will vield 2U'«t parts *»j vul- 
phtirie aril, wh-rh rontajn ItJuO of 
OX),gen : and after tli • bu»»Mng of the 
nitre, it eonveited into tlie '•ulphate 
and hi*n!|drile of poia«.«. witodi eon- 
tain nhout as miirii oxygen as the nitie 
«>riginallv ditl. It is a «pi»s|ion tlien 
whence the oxygen of the arid is oii- 
tained. Tli»‘sc rlieinists vnf>pose, that 
in the proress, niti'iois and nitric acids 
In tl»e vaptiur are dtspltinnl from the 
iiltre, whieli are deenmp**sed by the 
Miiphiirmis acid into nitrous gas and 
detit«»xlde ol azote. Tliis gas being 
heated, hertintes a little Ik'hter than 
air, and nses to t!ie tofi of the chain* 
l»er to an npcrtiire whieli the tnantifac* 
turers had ahvav« liecn ohliged to leave 
I'pen. or the proee-s «»|* acidirteathui 
wnnhl not gt»oii This nitrous vapour 
coming in contact with the air, ab¬ 
sorbs oxygen, bect^mes uilisnis acid 
vapour, an heavy aevlforin Iwdy, which 
immediately precipitates on the sul¬ 
phurous hanv^. and is changed Into 
sulphuric acid; whilst itself again 
taking the fora of uitrous gasj re- 
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ascenda to the aperture, and descends 
with fresh oxygen as lieforc. Sir H. 
Davy found that tiie presence of 
water was necessary in this process. 
The sulphuric acJd of commerce con¬ 
tains about 7 parts in lOOU of foreign 
saline matter of sulphate of potash aiicl 
lead ; from which it may fie freed hydis- 
tillutioM. tjeniiiiie rommerrlal sulphu¬ 
ric acitl should nut he w'eightler than 
1’84H5, ^or there is reason to sus- 
ficct adulteration. The siilphniic 
acid strongly attracts water, whieb it 
takes from the almosphere very ra¬ 
pidly, and in larger quantities if suf. 
feretl to remain in an opeu vessel, im¬ 
bibing one-third of its weiglit in 
tw'euty-four hours, and more than six 
tline^ its weight in a hveivc-inonth. If 
tour parts by weight he mixed w'ith 
one of w'Hter at 50^, they produce «iii 
instantaiicotiH heat of F.; and 

four parts raise one of ice to 2I2N: 
oil the contmry, four parts of Ice, 
mixed with one of arid, sink the ther- 
inoineier ti» •I'* below fi. When pore, 
it is culoiirles'*, and emits no fumee. It 
reijuires a great degree of cold to 
freexe it; and if diluted with half A 
part or more of water, unle-s the 
dilution be carried very far, it be¬ 
comes more and more ditheuit to con¬ 
geal ; yet at the specilie gravity of 
I I'/**, of a few hundredths above or 
I heiow fhi**, it may be frozen by sur- 
I rtoindtng it with melting miiow*. Its 
f'ongeliatioii forms regular prismatic 
cr\staU with '■‘ix “ides. Its lioiiing 
point, according to Uerginait, is Mtr^ ; 
according to Dalton, Sutiduiric 

add lm“ been called od of vitriol from 
ds oiiv coiwistenre. All simple coin- 
hn-tib!es decompose it. At (►f 

Fabrenbeit, sulphuric add is eon- 
verted with sulphur into sulphurous 
acid. The snlplitiric acid is of very 
extensive use in the art of chemistry, 
as well as in metallurgy, bleaching, 
and some of the processes for dyeing « 
in medicine It is given ns a tonic, sUmci 
hint, and lithontHptic. and soinetiniesi 
used externally as a caustic. Tlie com¬ 
binations of this .add with the rariou* 
bases, arc called sulphates, and moat 
of them have long been known by 
variouH names. With barytes U It 
found native and nearly pure in vart • 
ous forms, in coarse powder, rotmded 
masses, stalactites, and negnlar crys¬ 
tallisations, which are In tome lamel* 
lar« iu others needly, in others pils* 
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inati<' or Tli* cawkf of of which can be taken viUiout inuui* 

Our country and the BolofnJan stone nent bosari]. The sulphate of sudn 
are merely native sulphates of barytes, is the vitriolated natron of Uio cultege. 
Their colour varies considerably, as the well known Olaitiier's salt, oi sal 
Well as their ti;;nre, bnt their specific mirabile. It la cuuinioiily prepared 
gravity is great, that of a very tin- from the residuum left after ilistilUng 
pure kiml being 3'81), and the pure muriatic acid, the superfluous acid of 
sorts varying from 4 to ; henee it which may be saturated by the addi- 
has l-ecii distinguished hy the names tinn of soda, or precipitated by time. 
Of mamior metailicum and ponderous and is likewise obtained in the maoU' 
•par. This salt, though deleterious, faeture of tiie muriate of ammonia, 
la less so than the carbonates of lia- (Sec jimmouia.) Kclierer mentions 
rytes, and is more ecouomiral for pre- another mode by Mr. Kunckc, uliieh 
paring the muriate for medirinal pur- U, making K parts of calcined sul- 
poses. It requires t3,«00 parts of phate of lime, 5 of clay, and S of com- 
water to dissolve it at We’, sulphate mon salt, iuto a paste with water, 
of strontian ha.« a ronsiderahle rcsetu- hunting tliis in a kitii, and then pow- 
biaiire to ttiat of barytes in its pro- dering, lixiviating, and erystallizing. 
perties. It is found native in et>n«i- It exists in large qiiaiitltles under yia 
oerabie quantities at Anst Passage surface of tlie eaitli iu sonic coun- 
and other places in the I'eighbourhuod tries, as Persia, Itotieada, and Swit- 
ol* Bristol. It reiinires IthtU parts of lerland ; it is found iiiixeit with other 
boiling water to dissolve It. The sul- suhstaiires in mineral spring.s and sea 

S ‘hate of potash, vitriolated kail of the water, and sometiines eiTlorrrees uu 
[joiidoit nillege, formerly vitrloluted n .alU, Suliibate of soda is hitter and 
tartar, sal de dnotjiis, and arraiitioi s.aline to the tn-le. It is .sotiihlc in 
duplicatuin, I’l-y-t il’i/es in liexaedrnl 2'f(j parts of enld water, and O'h a! a 
pii-sm«,terin!nated liy hexagonal pvra- boiling heat, it eiytaili^'cs in liexii- 
inids, hut siiseeptitde of vari.vtions. goii.'il prisms beielled at the I'Xtremi- 
Its ery-iailiT.atio!i l>y quirk roidiiig i- ties, suiiieliines grooved bnigit'jdl- 
eonlu.sed. It- taste is hitter, arrid. ually, and of very large size when the 
and a I;t)ie saline. It is sotniilr in 'pi 'iitlty is gieiit: fbese eflii'resca 
parts of I oiling water, and Ifi parl.s roinpletely into a wliile powder if ex- 
nt tKl". In the tire P. deerepilnUs, posed to a dry .air. or even it kept 
nnd is ftisihle by a strong heal. It is wrapped tip in paper in a diy plarc; vet 
oeroniposaldc by charroal at a high they relaiii sutli' irut watei ol eiyslal- 
teinpera'iire. it m.iy be prepaia'd I.) Mxatl.'H b- undergo the nqneons 
slirrct niix’nre of its eoroptnient f art.-; fuaioti on exposure to l.e,at, lait by 
Init the usual and eheap-st mode is tn uiging the tire, iii'-lt. Barytes and 
lieulral'xc the nrl-lnUiiis siilpliate left •troiitian take it' a* id fnnii it rnlireU, 
alter rti-ldlinp iiiirie arid, tlie sal eii- ai ■! potash | ur'iali) : tlir iiilrie and 
Ixtiin of ilie o!<l elieiiii'Is, liy the addi- iiairi'ilir aenis. it oiigh Ib' y have a 
tion of earhoiiate of potash. The sal weaker alliiiity for its I'ase, emahinc 
txdychrest of old <tispensaIoiiea,made with a part <>t It wheo digested on it, 
by deflagrating sniplinr and oitre in a Heated with ehnreoal, its aud is de- 
erueihie, was a rumpoiind of the siil- composed. As a purgative, its u-r is 
phate and sulphite of pota»h. The very general; and it has been eui- 
ucMuiobs sulphate is sometimes cm- ployed to furnish soda. I’ajot dcs 
ployed as a ntlx, and likewise in tlie t'harines has made some experiments 
manufacture of alum. In mediriiie, on it in faiirieatiiig glass ; willi sand 
the neutral salt i.s sometimeyux'd as alone it would not siieeeed, but equal 
adcobstruent, and in lnr."e doses as a parts of eaihoiiate of lime, sand, and 
mild rathartie ; dissolved in a eiuisi' dried siilidiatc ol soda, pioducrd a 
derable |torlion of wati-r, and taken elear, solid, pale, yctlnw glass, Siil- 
dady in aueh quantity as to lie gently phate nf lime, selenite, gypsum, plns- 
aperient, it has heci found service- ter of Paris, or souietiities alatostcr, 
abJe in cutaneons aSertinns, and is forms extensive strata in various 
anbi in J<ond “0 for this purpose at a mountains. The specular gypsum, nr 
Dftstrom; and eertatnly It deserves to glacies Marlie, is a species of this 
be distinguhnied from the generality salt, and afliriued by some Freiicb tra- 
6f quack raedidnee, very few Indeed vellert to be employed In RttMlh,,, 
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where It •honntt*. a« • lulwtltvte for 

f ttiiM in wiiidnw!i. It* specific gravity 
* from I'ffTI to 2*311. It requires 
f>ni) parts of culd water, und tiiO of 
liiit to dissolve it. When calcined 
it decrepitates, hccomcs very friable 
and wliit;*, and beats a little witli 
water, with which it form* a solid 
mass. Ill this process it loses its 
water of r.rystalliza:i(in. In this state 
it is found ii.alive in Tyrol, crpital- 
IlKnl in rertnniriilar paraUelupipcds, 
nr iM’taeiial or hax.tedral prisms, and 
i« called iinhydroiis siilpliatfl of lime. 
Itotli the nathraJ and aitilicial anhy¬ 
drous sulphate ennsist* of .’6*3 lime 
and 43*0 acid, aceordinK to .Mr. (’hc- 
iier ix. The ralcined sulphate is much 
em; loycd for inaktin; ce.sts ofan.xtomU 
eal all'll ornamental tip urea ; ns one of 
the Iia-es of stueeo ; ns a line cement 
for makiiiK r'.ose and strong joints 
lictneen stone, and joininit rims nr 1 
top* of metal to glass ; for making 
moulds for the Slatfordshire pot 
terie* : for eornires, mnuMings, and 
'illicr ornaiiienl.s in building. Korthese 
inrp ISC*, and for being wrought 
iito coiiimn.<, chimney pieces and va¬ 
rious ornainents, alooit eip-M huii- 
ilrel tons a: ■* raise.! aniioally in 
Herhys'ilre, \ebere it b c.-.Ii-d a|.xlja<. 
tei. In .\iiicrica, it is laid on gia'S 
l.uol a.s a niannre. Sulphate of intg- 
licsiii, Ilie vitiii iatcd m.xgiicsia of th* 
Inte, and s.tl eattiaiticiis niuarus of 
formf. I.OI 1 '.on I’liarmaco) unas, is 
eoin'iiinly kiouvn by liie inamc o( 
lipsotn s.ilt, O’- It xvas furiitshed iu 
eiiii'iderable quantity by ttie mineral 
« Iter at that '.lace, iniaed inmever 
wii!i a n ii-idcrablc toiiinii of sul¬ 
phate of It IS aifordcd, how- 

(ler. in gieater ahuiidanre and more 
pine troin lUe l>itU'iii left attar the 
extinction ol salt from *ca water. It 
Ims likewise been found olHiirrseiiig 
oil brick walls, both old and recently 
erected, and in small quantity in the 
nslie* of coals. The capillary salt of 
Iitiia, found In silvery crystals mixed 
with the ulnniiiioiis schist in the 
mines i.f that place, and hilherlo con 
sidcred as a leathery alum, has been 
ascertained by Klaproth to eonsiat of 
sulphate of magnesia, mixed with a 
smalt )>nrUuu ol sulphate of iron. 
When (lure. It crystallizes iu small 
qnailrangnlar prisms, terminated by 
qu.idrangiilar pyramids or diddral 
•unuaUs. it* taste is cool oad htUer. 
&3S 


It i» very soluble, teqairing only 
equal weight of eold water, and three, 
fourths Its weight of liot. It elBo- 
resces in the air, tbnugh but slowly. If 
it attract moisture, it eontains muri¬ 
ate of m^nesia or ot lime. Exposed 
to heat, it dissolves in its own water 
of errstallizatinn, and dries, hut is 
not decompos' d, nor fused, hut with 
extreme diffleulty. It consists, ac¬ 
cording to Bergman, of 33 arid, 19 
mogitgsia, td water. A very {uire sul¬ 
phate is said to he prepared in the 
iieighhourhoird of <,'cm>a by roasting 
a pyrites found there ; exposing It to 
the air in a eovered place lor six 
months, watering it necazionally, and 
then lixiviating. Sulphate of mag¬ 
nesia is olid of our most valuable 
purgatives; for wbieh purpose only 
it is used, and fur furnishing the car¬ 
bonate of magnesia Sulphate ointm- 
inonia err <ta)iize* in slender. doUened, 
hexaedral prisms, terminated by hex¬ 
agonal pyramids ; it attracts a little 
tuoi-liirc from very damp air, parti¬ 
cularly if the acid be in exccs.v ; it 
dissolves in two parts of cold and one 
vt boiliiiff water. It is not us<^, 

I hough (ilanber, who called it his se¬ 
cret annnniiiacal salt, vaunted it* ex- 
ecUenee in H!U.xy*ing. U zultihate of 
nmim-nia and siilp'iate of magnesia, 
be ad'led togel'icr in soluliuii, they 
cinniiiiu* into a triple salt of an oc- 
taedral ligurc, but varying much ; less 
soluble tlian either of its cumjxment 
parts, uiiofteral !e in the air, under¬ 
going on Idle tire the watery fusion ; 
after nliieh it is decomposi'd, part of 
the ammonia living olf, and the re¬ 
mainder siiblimiiig with an excess of 
acid, it coiitaiuK, aeeordlng to Four- 
emy, 6,s sulphate of magnesia, and 39 
sulphate of ammonia. Sulphate of 
giueiua crystallizes with dllfieulty. ita 
solution readily acquiring and retitiB 
ing a syrupy consistence; its t.a$t« is 
sweet and slightly astringent; it is 
not altcrabln in the air; a strong 
heat expels Us acid, and leaves Uie 
earth pure ; heated witli charcoal it 
I'orms a siilphuret; itiliisio!i of galls 
forma a yellowith white precipitate 
with Ita solution. Yttria is readily 
dissolved by sulphuric acid; and as 
tiie solution goes on, the sulphate 
crystallizes In suiall brilliant grains, 
which have a sweetish taste, but less 
so than sulphate of glut Inn, and arc 
of a tight am.etliv*t rM colour, 'tbej 



CHKMtSTBT. 

require 30 part* of eoM voter to dii- posed to irreater Iteat. and I* cent*- 
soWe them, and give up their acid quently aetilifled in a slighter degree, 
when exposed to a high temperatare. so as to form sulplinroas arid. Tliis, 
They are decomposed by oxatir acid. In the ordinary state of the atmos* 
prussiate of |«ita>s, infusion of galls, phere, is a gas ; but on reducing its 
and phosphate of soda. Sulphate of temperature very low, by artilirial 
alumina, in its pure state, i.s but re- eoM, and evpusing it to strong coin- 
cently known, and It was first atten- pressUm, it become* a liquid. To ob- 
tively examined by Vauquclin. It tain it in the liquid state, hnwever, 
may be made by dissolving pure alu- for practical purposes, it is recciTi-d 
mina in pure sulphuric acid, lieating into water, by whicli it is aliHoriicd. 
them for some time, evaporating tbe As the acid oidainrd by burning «ul- 
solution to dryness, drving tlic resi- phur in this way is rommoulv inived 
dnum with a pretty strong heat, re- with more or less siilpliurie acid, 
dissolving it, and crystallising, fts wlien sulphurous arid is wanliul. it is 
crystals arc soft, foliacrous, shining, commonly made by abstracting part 
and pearly ; but these are not easiiy of the oxygen from sulphuric acid, tiy 
obtained without cautious erapora'- means of'some romhnsiihle substanee. 
tion and refrigeration. They have an Mercury or tin is usually prcfrrretl. 
astriugent taste, are little alterable in For the purposes of maniifartures, 
the i^f, are pretty sidulde, particularly however, rhoppist straw or saw-dust 
in hot w.-vter, give out their acid on may be employed. If one |>art of 
exposure to a higli temperature, are mercury, aii.l two of conreut rated 
decomposalde by combustible sub- sulphuric arid tie put into a glass re 
stances, tliough iint readily ; and do toil with a long nerk. and he.st ap- 
not form a phosphorus like alum. If plieil till an elfervesceorp is prielured, 
the evaporaliim and dcsiceation di- the sulphurous acid w'ill .arise in the 
reeled amve l>e omitted, the alumina form nl gas, and mav I'c eolleeicil 
wHl remain supersaturated with acid, over niiicksilver o- received into wa- 
as may be known by its taste, and by ter, whi>-li at tor temperature of fit 
its reddening vegetable blue. This is deg. will absorb .Tl times its bulk, or 
Min more difficult to crystalliie than nearly an eleventh oi its weight. Wa- 
the neutral salt, and frequently thick- let Ihns satiir.alpd is Imenselv acid to 
ens into a gelatinous mass. A com- the taste, and has t!ie smell of sii|. 
pound of acidulous sulphate of alu- phur burning slowly. It destroys 
tnina with potash or aimnoiiia has most vegetable rolours, but tlic blurs 
long been known by tbe name of are reddened by it previous to their 
Alum. (Her ji/uminn.) If this acidu- Ireing diseliarged. A pb-asitig inslaiiee 
lous sulphate of lime be dissolved in «f it* eifect on rolours may lie exhi- 
water, and boiled witli pure alumina, luted by holding a red rose over the 
the alumina will bernme saturated blue flame of a common nialcli, bv 
with its base, and fall down an insi- which llie colour will tie discharged 
pid white powder. This salt is com- wherever the su||diuroiis acid romes 
pletely insoluble, and is not deprived Into eoiitart svith it, so as to render it 
of its acid by heat tut at a very high l>e.autifulty variegated, nr entirely 
temperature, it may Ire drrnni|H>seii white. If it be then dippi-d into wa- 
by long boiling with the alkajtne or ter. the ledoess, aftei a time, will lui 
earthy ba-es; and several arid* convert restored. Htilphurous acid Is used In 
it into common alum, but slowly. Sul- blearbiiig, particularly for silks. It 
phate of tircon may be prepared by likewise diacliarge* vegetable stains, 
adliog talphurie acid to the earth re- and iron-moulds from linen. In rurii- 
rently precipitated, and not vet drv. binatioa with the salitisbie base* it 
It is sometime* in small needles, but form* sulphites, which difirr fruin the 
eninmoiily pulverulent, very friable, sulphates In their properties, 'rbo 
insipid, iMoIttble in water, unless it alkaline sulphites are more solubta 
contain some acid, and easily dceom- than the sulphates, the rartliy less, 
posed by heat. Tbev are converted into sulphates hr 

SUlsPHUKOUR Ann. It hat al- an addition of oxygen, wbteh they ae- 
ready been observed, that sulphur quire even by exposure to tbe air. 
bumed-aft a low teaperatute absorbs The sutphlte of line U the slowest to 
let* Oxygen than It doe* when ex undergo tbie change. A strong beat 
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eUIier f]cp4>lf their Mid entlrelr, or 
convert* them into sulphate*. They 
have all a sharp, disaprreahle, iul* 
phuruu* taste. The brut mode of ob- 
taiolnff tbeiii is by rreciviiip the sul¬ 
phurous acid gas Into water, holding 
the base or it* carbonate ia solution, 
or dilfuseJ in it in hue powder. None 
of them has yet been applied to any 
use. The sulpliurous arid, according 
to sir il. Davy, is of a »pecific gravi¬ 
ty of 2'22il5. Hydrogen and carbon 
readilv deroinpuse it. 

Hvi>iu).8i;i,i»m;BorB acid. 

Tliis acid contains a smaller poitiou 
of oxygen than the sulpiiurous arid. 
'I'he mode of obtaining is described 
In tlie Kdinhiirgh I’idisisupliical Jour¬ 
nal of ISIP. This acid and its salts 
base not been applied to any useful 
purpose. 

HYDH«)..SI:LPHI-RIC acid, con¬ 
tains a ituantity of oxygen, internie- 
itistc beta ceil the sulpiiurous and siil- 
pliuric mid*. It was ubt.aincd by 
pa-sing sii'.pbiirous arid ga.s over the 
ids, k oxide ol manganese. 

Sl'.tlACII. t‘otiiiinm -iiinacli fitkii* 
coii.iiiai i« a shrub that giow* nafu- 
1 .illy 111 Syria, ratesiinc, Sp.ain. nod 
I'oitogal. loth,' two l.vsC It I.- ctihi- 
v<ilh great rare. It- sliooi- are 
I 111 don II even real ipute lollie root, 
and alter la'iiig diicd they are le- 
dined to I’owder bs a noli, and lliiis 
p'l'l'.ired lor llie ptirpo-es of dyeing 
and t,aiiiiii,g. The siiiiiiuli rullivalvd 
in till- neighliourliood of ,Moiitpe!lirr 
i- railed redonl, or roiidou. .Mr. 
Ilaldii-tt louiid that an oiiiiee eon- 
ta n- .ilniiit I's or /P grains of taniiin. 
Sina.reb acts on a solution of silv,.r 
in-l as g ills do . it itsduers the silier 
to it- inetalli.' slate, and tbe rrdurtion 
is laboured liie artion of light. <tf 
all asii iiigi-nts, siiinarh bears the 
giealfst irsenildanee to galls. Tlie 
oeeipiiatc, bowriei, prmliieed In so- 
iitions (It lion I y an iiiliision of it, is 
less in <|uaiililr timn what is obtained 
b) an eipial iveigbt of galls; so that 
ill most rases it iniiy be substituted 
for galls, tbe price of w hi -h is roiisi- 
ili-raMe. piovided we proportionally 
increase its quantity, bumacli alone 
gWes a lawn colour, iiirliniiig to 
green ; but cotton stuff* whirli have 
been impregnated wllii printer'* mor¬ 
dant, that is acetate of alumina, take 
a pretty good and very duratde yel¬ 
low, An iaconveuience la experieuced 
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in employlDg auinaeh Id thU way. 
which arise* from tbe fixed nature of 
It* colour: the ground of the (tuff 
does not lose Its colour by exposure 
on the grass, so that it becomes ne¬ 
cessary to impregnate all tbe stuff 
writh uUferent mordants, to vary the 
colours, without lesviog any part of it 
white, 

SiiPERSAIiT, A compound of an 
acid and base. In which the acid is in 
excessir—Kee Suitak. 

KUI’ERSALTS. Salts with excess 
of acid. 

SURFACE, (EARTH’S). The 
rocks and uiouutaios composing the 
solid part* of the earth's surface have 
been divided into different classes by 
geologists ; and the divinioos are nut 
alUigclber arbitrary. Certain mine¬ 
ral produetions, as metallic ore* and 
coral, arc confined to certain rockgf in 
some Ilf which they frequently occur, 
ill others they arc never found. There 
are also distinct characters peculiar 
to each eU*s. The general divisiona 
Include, 

1. Primary rock*. 

ff. iiiteruicdiaU! ui transition 

riK'k*. 

3. Seevntdary rocks, 

4. Alluvial gruiind, and 

5. X'oleanii- products. 

Primal y rocks have been m> called, 

because no organic remains have 
: liccii found in them ; hence it i* anp- 
i’l'sed tboy were farmed prior to the 
errution of animals or vegetables. 
'I'licy are extremely hard, and the sub¬ 
stance* of which they are romposed are 
ci v«tallixcU. They form the lowest part 
of the earth's surface with which wo 
arc Hcqiiabited ; and they do not only 
>-i>n»titiit« the foundation on which 
the other rocks rest, but in many si¬ 
tuations they pierce thrr>ugfa tbe in- 
cumlient rucks and strata, and furin 
also tlie liighest mountains in alpine 
districts.We arc not to conrlade. when 
w r see a mountain, or range of moun¬ 
tains, bounded by a plain, tliat they 
terminate at their ai>|>arent bases. On 
the contrary, they dip under the sur¬ 
face at angles more or less inclined, 
stretching below the lower grounds 
and lesser hills, and often rise again 
in remote districts. We may with ap¬ 
parent probaiiility infer, that their 
formation was prior to the exlstenew 
of animals or vegetable* on our plancfb 
in its present state, because the inter* 
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ine<li«be roclci vhicli com them con- toft granite, or {xtrceUin frardte. 
tttin the organic remains of soopbvtes, This suhstanee consists of three in- 
or those animals which are consider- <redients, quarts, feldspar, and mira. 
rd as forming the tirst link in the *rhe quarts Is alniost pure silleioua 
chain of animated beings. The in- earth, in a crystalline form. The feid- 
termediate rocks hare been called spar and nilea are very eompounded 
transition rocks, (h>m the supposition substances ; both contain silica, alu 
that they were formed when the trorld mioa, oiul oxide of iron ; in the fcM- 
was passing from a chaotir to a habi- spar there is usually lime and potassa, 
table state. Tlicse rocks are less per- in the mica, lime and magnesia, 
fectly crystallized than the fonner di- When a granite rock has been long 
tMoii. and contain, like the serundary, exposed to the iufluejice of air and 
jiierbanical depo-sitiuns. They sepa- water, the lime and tho potassa con- 
rate the primary from the secondary taiued in its coustituent parts are 
rocks, and partake of the nature of acted upon by water or cnrboDlc arid ; 
both. The primary and Uaiuitioii and tlie oxide of inm. which is almost 
rocks contain few saline or inllain- always in Its least oxided state, tenals 
inahlc fossils ; but they are tlie repo- to comliioe with more oxygen ; the 
sitories of metallic ores, which are mnscqueoce is, tiiat the feldspar de- 
iiot often found in the third division, romposes, and likewise the mir.i, but 
or what'urc calltwi the scwoiidary stra- the first the most rapidly. The feht- 
tilmd riM'ks, in many of which iiuiiie- spar, wliirli is, as it were, lb# rcinenl 
rods remains of vegetables and ani- «l the stone, forms a One clay: the 
jnuls occur. This division contains mira, partially decomposed, mixes 
Sand-stone, eoal, stratified limestone, with it as -and, and the undecum- 
chalk, &!'. IVhhlcs and walei-worn posed quartz iippears as grasrl, or 
fragments of rock- Indongiiis to the sand of diderent degree* of finenes-. 
former divisions, are eomiunnly found A* soon ns the sma)le-.t Kayer of rurth 
in many of the seeond.iry rock*, is formed on the surf.aee of a rork, 
hcncc it is inferred tiiat they have the seinlsof iiehens, niossi.., and 
been foniicd at a later period, and iaiperfeel vegetnides. wliii h are eon- 
lienec this class receives it* name, staidly flo.atln* in tlo- ntiiinsphere. 
Alluvial ground is the land b rined and whieh hate made it llodr vrsliiig- 
froin the ruins of other rooks liy the piaee, begin to vegetate ; Ihcir death, 
agency of watt'r ; it con-ists of gra- tlecomposilion, ami ilec' y, afford a 
vcl, ciliy. fkc. The snii-taiices whi.-li rertniii onai.tity of « rganizaMe iiiat- 
eonstitiite soils areceilnin e,impounds ter. whieli mixes «ith the e,xrHiy ma- 
<if the eal’ihs, silica, lime, alumina. t,-iialsof the lock: in this iuipioveil 
Jiiagncsin, and of flic oxides of iron -oil more perfeel plant- are capatde 
and iimiieaiicsuui, aiittiiai and sege. ol -iil»-i-('ng ; tiicse in t* en* turn aii- 
tal Ic inaticrs in a decomposing st.ile, sorh nuiirishmrnt from waler uml the 
and saline, acid, or aikaiiiie cooi'o- atmosp!,rre ; and .after |«er:*hlng «f- 
natioiis. To form a just iu-'a o; soil*, lord n.’w mal. iinl* to tho-e already 
It is iieccss.ary to coe.ccive iidcieiit provided ; the decompo.ition el tlie 
rocks ilecoinposed, or gioniij into ro. St sidl conti.iue*. nod at length, hy 
parts or powder <if different degc -e- studi slow and gratiml jiiwcsse* a 
ot fineness; some of their sidiitde *oi| is fotioed in whicli eirn fore*! 
parts diwudved hy water, and that trees can fix their root*, ami which is 
water aiihering to the lo.u,*, and the lilterl to lenard the l.it.oiirs »t the 
whole mixed with larger or smaller ciihivator. I'wor amt iuingry sol!*, 
quantities Ilf the remaiizs ot veeetables such a* aic |>ro.luce(l fom the dc- 
and auinials, in different stages ot rompo.*itiori oi granite an t sandstone 
deeav. Soils appear to have been rocks, remain very tiften for ages 
snigiually produced in wnis'-rjiienee ot willi only a thin ciiveriiij tif regeta- 
Ihe decncipositkiu of forks anil strata, tion. (C,.;:* from tlie ilceniupositinn of 
It o.'len happeiia that sods are fotiod lime.lone, eiialk , and basalts, are of- 
in an unaltered state upon the rock. Cenclolbed t v nxtiirewillilhepcrrtmial 
Iroiii which they were derived. It is grasses, anJ affoid. when ploughed 
ea»y to form an idea of the manner up, a rich lied of vegetatloB for every 
In which rocka are converted Into specie* of eultivatea plant. The pri- 
auii*, bf referriog to the ifistance of oiary rack* ore compoted of pure 
isa 
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et 7 iitalline matter, and contain no 
traamanlt nf utlier rock*. The «e- 
roii.lary roeki, or ttrata, coniiit only 
iMirtly uf Kryitlallina matter, contain 
ir.kaiiieiita of other mek< or strata, of- 
tt'ii nlioun l ill the remains of veye- 
tahli-,. anil marine animals, and some- 
times contain the remains of land 
aiilinnts. The primary rocks are ge¬ 
nerally arratieeil in large masses, or 
ill layers vertical, or more or less In- 
cliiicj to the horison. The secondary 
rack< are iiMialtv disposed in strata, 
or layers, parallel nr nearly parallel 
to the horizon. The number nf pri- 
inarr rocks which are cuuimoilty ob¬ 
served in nature are eight 

I. tiranite, a-liich, as has been inen- 
tloiii'd, is romposed of quartz, feld¬ 
spar. and mica; when these hmlies 
are arranged in regular layers in the 
roek, it is called gneiss. 

3. .Miraeeous schisliis, which is 
eoiiiposed of quartz and mica, ar¬ 
ranged in layers, which are usually 
cur\ iiiiieal. 

.'t. Sieiiile. which r.iusisls of the 
siilistance railed liornhiende and feld¬ 
spar. 

t. Serpentine, which is constituted 
hy fehlspar, and a hody nanied re- 
s|deiident Imriihlen le ; and ttieir sepa¬ 
rate crystals are often so sni ill as to 
give the stone a iiniforiii apiiearnnce : 
this rock aloinuds in veins of a sub¬ 
stance called steatite, or soap rock. 

5. Forphyry, which eonsists of crys. 
tals of leidspar. iniheilded in the same 
material, but u-iially of a dilferent 
eolottr. 

<5. (iranuiar mailde, whieli consists 
entirely of rr\si.ils of rarhonale of 
lime, and wliic'i, when its eolmir is 
wli le an I le.stiire line, is the siilo 
slatr e ii»ed liy statuaries. 

r. t'lilorite schist, whirli consists of 
ehioiite. a c.ieen or grey sniislaore. 
soiiieu-hat analogous to iniea and feid- 
s|i.,r. 

n. Id'iarlzo-e rock, which is coni- 
po-ed oliniiitr ilia granular form, 
soiiiettmi-s trnled to small ifuaiititfes 
o| the rry-ladiiie elements, which 
tiave lieett menlioued as belonging to 
the other rocJ<>. 

The secondary rocks are nmre iiu- 
iiieroiis than th' pmiiary ; but twelve 
varieties ineliiile ail that are usually 
foumi In the liritish istaiuls. 

i. Urauwaeke, which ronsMs of 
ffagmciitsof qoartz, or chlorite schist, 
&3!> 


Imbedded In % eetnent prltusipany 
1 composed of feldspar, 
i 2. Slliclous sandstone, which is 
' composed of fine quartz or sand, uni- 
I ted by a silieious cement, 

\ 3. Limestone, consisting of carbo¬ 

nate of lime, more compart in its tex- 
I tnr# than in the granular marble, 
and often abounding in marine exn- 
I via. 

I 4. Aluminous schist, or shale, eon- 
slstint of the decomposed materiaU 
of dinerent rocks, cemented by a 
1 small quantity of ferruginous or slli- 
eiotts matter; and often containing 
tbe Impressions of vegetaliles. 

r>. Calcareous sandstone, svliich i« 
ealcareuiis sand cemented by calca- 
renus matter. 

fi. Ironstone, formed of nearly the 
same materials as aluminous schist, 
nr shale, hut containing a much lai^rer 
quantity of oxide of iron. 

7, Itasalt. or wliiiistoiie, which eon- 
sists of feldspar and liornblende, with 
materials derived from tiie decompo¬ 
sition of the prim,ary rocks ; the crys¬ 
tals are gens'raily so smalt as In give 
the reek a homogeneous aiqiearance, 
aiiil it is often disposeil in very regu¬ 
lar roluiiins, having usually uve or 
six sides, 

N. ItiUiminoiis or common coal. »i> 
svcil known as not to reejuire descrip¬ 
tion. 

It. flyi.snm, the substance so well 
known by that name, wliirti ronsi-ta 
ot sulphate of Uuie, and often cou- 
laiMs sand. 

10. Floi'k salt, also well known. 

11. Chalk, which u-uallr alioninls 
in remains of marine animals, amt 
rnntains horironlal layers ol tiinis. 

I‘i Pliiiii-|»iddlng stone, consisting 
of pciddes.cemented liy a ferruginous 
or sihcioiis cemcul. 

I’l'iniarv and se»-ondary rocks neenr 
i.'i a certain deteriniiiale order, amt 
eiicireh* the glohc in diifcrcnl l.aycrs, 
iii.e the coals of an onion. All tho 
ininripal priinary an 1 secondary rocks 
are foiincd iinIrersaUy over tin' iiii- 
cleiis of the caith, in a regular series, 
which is the same in every part of 
tho world. The highest mountains in 
these istand', ami indeed in the whole 
of the old continent, are eonstitiiterl 
of granite : and this roek has like- 
wise been found at tbe greatest deptlia 
to which the industry of man has a* 
yet been able to penetrate. Mica- 
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e«ov« *c)>Ut <• o(t«ti found imme- 
diotoly upon grnnito; ocrpentioe or 
iDorble u^n micoeoous ochist; but 
tbe order in which the prlmnry rock* 
»re irronped together ia voriou*. 
Mmrble nud eerpentine are uaually 
found uppennoct. but granite, though 
it eeeme to form the foundation u(tbe 
rocky etrata of the globe, ia yet >omc- 
tiraea dircovered above micaceoiii 
aehiat. The aecondary rocks arc al¬ 
ways incumbent on the primary ; the 
lowest of them is usually grautvacke; 
upon this, limestone or sandstone is 
often found; coal generally occurs 
between sandstone or sehale ; basalt 
often exists above sandstone and 
limestone; rock salt almost always 
occurs associated with red sandstone 
and gypsum. Coal, basalt, sandstone, 
•nd limestone, are often arranged in 
different alternate layers, of no consi- 
defalde thickness, so as to form a great 
extent of country. In a depth of less 
than five hundred yards, eighty of these 
different alternate strata' have l>eeii 
counted. Tkreo-fiftlis of the surface of 
the globe are covered by tbe sea, the 
overage depth of wliich has been esti¬ 
mated at from ffve to ten miles ; hut 
great changes have taken place in the 
relative positions of the present con¬ 
tinents with the ocean, wliich, in 
former ages, rolled its waves over tlie 
summits of our higliest mountains. 
Of tills, demonstrative proofs exist in 
our own island, and in various parts 
of the world. The cateareous, or 
limestone, mountains in Derbyshire, 
and Craven, in Yorkshire, rise up to 
the height of about two thousand fret 
above the present i"vel of tiie sea. 
They contain, throu/h their whole 
extent, fossil remains of soophytes, 
aheli-fisb, and marine animats ; hut 
more abundantly in some part* than 
ill others. Tbe uiouiitaius of the IN- 
l^iiees are covered in the liighek 
part at Mont IVrdii with ralrareous 
rocks, containing impressions of ma¬ 
rine animats ; and even wliere Die 
impressions are nut visilde in the liinr- 
atone it yields a fietid cadaverous 
edour when dissolved in acid«, on ing, 
in all probability, to the animal mat¬ 
ter ft Contains. Mont Perdu rises 
la,S<M feet above the level of the sea ; 
it if the highest situation in which 
•ny marine remains liave lieen found 
in Europe. In the Andes they have' 
. Veen observed by Humboldt at tbe 
bto 


height of 14,000 feet. In England, 
the calcareous mountains contain no 
remains of vegetables ; lint, in the 
thick beds of shale and gritstone ly¬ 
ing upon tiiem, are found various ve¬ 
getable impressions, and above these 
regular beds of coal, with strata con¬ 
taining shells of fresh-water niusries. 
In the earthy limestone of the upMr 
strata are sometimes found fossil flat- 
fish, with the impressions of the scales 
and bones quite distinct; and lastly, 
in and under the tliick beds of elay- 
covering chalk, in the southern coun¬ 
tries, the hones of tlie rliinoceros, the 
elephant, and the maininulh, are nut 
uncommonly discovered. Tlie saga¬ 
cious naturalist Cuvier, has exaniiiu 
ed these hones from differcnl paits of 
the world with iiiuch alteiition, and 
has ohserved rliaracteristic variations 
of structure, wliich prove tliat they 
belong to animals not now existing 
on oiir glolie: nor have many ot tfie 
various soophytes ami shell-lish 
found in calcareous rocks, liccn dis- 
covered in our present sea«. The 
fossil remains of nnimals not now in 
existeiier, ciitoiiihed and preserved in 
solid roek*. present ns witli duralde 
monuiiients of the great ehanges 
which oiir planet l.as undergone in 
former ages. \t'e are led to a period 
when the waters of the ocean have 
covered the suiiimils of oiir liighest 
mountains, and ate itresislildy com- 
pidled to admit one of two eoiM-ln. 
sinus, either tlial the sea has retire,! 
and sunk down below its former le¬ 
vel, or sotne )iower o)H-rat.ng from 
beneatli has lifted up tlie islands ami 
ciiiitinents, witli all their hills and 
iiiouiitaiiis, fiom the watery nl.vss to 
tlieir present eleintioii at.ove its sui• 
face. The fidlim ii.g nirangeineiit of 
rocks and mineral snhstaners is as 
simple, intelligil'le, ant coii'ioiiialde 
to nature, as any «-l.icli lias been in- 
truduced into tins science. 

< LASS 1. 

I’rinripntprimari/ rorkt. — I. flra- 
nite. 2. Isiieiss, or slaty granite, 
ii. .Mirareous schist, or mira-slate. 

SnbaniiHiitv rurk»^ icAsrA occur < jis - 
bfililed i« thr ahorr,—\. Crystalline 
limestone, or statuary innrMe. 2. Ser- 
lientiue. 3. Horiiblende ruck. 

< nass II. 

Prineipnl fruBsifion rocks.— I. 
Hlate. 2. Klinly slate. Sometimes 
IMirpbyriUc. 9, urcywacke. 4. Hub- 
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«fT*»tal1inc iiinettan^, or common 
niarhit*. 

,Subor*/iuufr. 

]. C»>}.«iim. L*. IioIm'JiIcJ trap. 

( l.A«M 111 . 

S’/pt-rinrurnteuf roclt» pj' 

Ctfiif »/t f/utaifit' J. 

Tiuf, »»r tasTilt. l*ur|il»yry. .X 
SiciitU*. 

f IV. 

Srro.'i^Iurt/ f'rat$.irfl rorAf. >1. Si- 

kon *. .J. <'*ar».|j»ioiu» 

nnl* .ii(h\ 1 •?. ( ha J.. 

S't'.r,r>/tuii:f f>* Uj or in 

fOu*iurif ft rA.i— 1. Trap i*. 
ftmi. JLiM-k'SaU, 4. lron-st*/*jv. 
i. 

I. Cliv. *2. San). 

I. ralrarmiH tula. In tl.i-i 
rl.i*-*- t*ccui t'Vkl** 1*1 .4 »ii wooj- 

( maI. 

« 1 .'i'i M. 

I. l.a\a. l*. Pn- 
min*. .4. uh>.i.i..*n. 4. 'I’nl.i anil 

«-anii* l«ii*(« ..t«. 

\\*lu ll, '•u\ I Ki.'it 4 *l..t;»ta], j» <*»»u. 

tin* L I m; uioi;- 

inM i'* «•!»,«• s 1 

Iti Un* utfi'nc > lurif., .in«l ' {w»*c* rsn j- 

e}!**! «»1 '•*M i;tl i..f Witu'lj j‘i »»n’- 

ilu\. .tnu 4'h.it ::i* tuf* artuiiifl 

n** I5ut uhi’uwi* iMitiT II «• u«M an-! 
fu-.ui.'jt -J t'ju* 4 • U n < 
r«MjnW\, W4- alt’ «*><.•:> ’‘Tju i. 

u n :i t*4«* > ••■•li,:.*'* 4»t »'|'» 1n.n* lai- 

ri.'f! 4411 1) Ijm* •'( iik’nri*. 

thi'kiui'lk a IfUK •'••nt't 4*j ai', ' . au<l 
ii|Mm .t sr*'.' i-i inral* » 

llij n .1 .. 1 • li.i h Ih-* V. t 4 i {. V ni .n 

can lu* <• \U’;4’.*'.i. VV<* intalifatc’ 4«u 

t'li* «ini**4ai.i. vr au* 'vilU an ri;j4»- 

H’^rn.M.n^ Ihnl j tin* 

> i' \ nl :i j ij ' i>( j uiij'- .j i'ua* jjtnn* 
(44 <1 \W‘ f‘ {fa^oiij In )n\<*stt« 

.U' \v h.al n»a\ '.4^4' t'.u* 

4.; t5i«’ j»:n’; un4. {i»i uant oi In- 

f^irnt-vt « II, *'U» ;.i»‘ |4ii Hh» 

li. )-t {i.iiT tii-'t '1 Ill’ll. Ii 1 (Itan 

an aii.u-*n^ »»• * I'l H*. U ap- 
|«'ait a *'T<-al \a»at\ »»' kih-tciv 

ati 4 it.'» (:..»! t'.*' intiinal t>atl i>f tho 

linitn* «•**»!>.»h’- 4*1 >! 'uc' ;rrai)i4*f\ 

It i- thiH u Uh )i *>>»•> iixt'lt »>* lln* 
limit 4<1 ;.!i the* « XiMvatniu-i ina iv i-it 

t’cc* ‘••ir ai’c* ui 4 ut sla’.i-t. •itln rliy 
li.itu::! ia.:’‘<« i'l' (ho ai: >1 rua?:. 
WaliT. * .»li'’i‘'.4’1 ill (!u*iav,!\ ni Ih<* 

ncona, i* e arn* i hy llu* nut< (»»(he 
tu()» oi tho cWtraicd mounUinti 


! where it Ii pfe^cipitated in rMn> and 
I furms torrontw, return with v» 

I n<4U« clotrt'oe* n( rApiditv into the 
I rurinnnn r<*»*er%'oir. Stii’h an uninter> 

! rupteri nmtinii and fall inuxt frra4u> 
ally uPenuatc* and wi*ar away the 
, hanio-t HM'kt, and rarrv their pul- 
: verulent part* in diHUitioe# more or 
:U‘*» I'orniidorahU*. The art ion of the 
j air, and the varying temperatures of 
the alUHi'*pheie. faellltati* the atten 
uaiimvand th** d4‘>'tni«’tit>n of the«e 
rm’kn. Heat fhip* Iheii ‘.urfure. and 
ri’mier** it loorr acr. •■’•dde and more 
jM’iM’lraM* t4» llio watei winch 
C4M*,U ; cold ni\i.!ri Ihem hv Irceai g 
(!,.* w.iTiT nhicli ha*» entered iia*» 
ihciv texture : tli** si»r itself at74»rds 
the raihnn.r iii-id. which allackx tht» 
lime->ti»ne, and i-auicen it to cilhiroifcc i 
tho iiwtren ;xir uiulo t4» the iron, aud 
4>.\nU‘s It. hiMituinh that thi-i ecni.ur- 
leiiiv 4t!' eau^e-' tH>4iur’« (he dwiirtion 
III jniuiph’s, aiel C‘Mi-*ei|ucr.Htly tbe 
u» 1.4411 44! \%aiei, which clears the 

•*nrl.tce. c:»nte- axva\ t>»e prcnluct* of 

j 4i<'t i«rt.p«4<>.uit.ii. aii.l ii-aLcH preparatotn 
! t‘4i a '■to 4'.’ itiinr |»i4».-«’*»s oi tlie same 
li.»‘'iii*. ‘the IM ••l eltect 4*t thctat:i 

1 - t-.e.4- ore Xit d**pie’4!> the iimuntaius. 
j Hut the -t’»i;e> whit h coti.{;o-.e tliem 
j inu<^t tesist i*t ptopotticin t4» their 
; hurdiii'’*'* ; an 1 we oujht n<»t to he 
; **nrpnHcJ, when we <*h«4’rve peak* 
J tliut ha^ e hi a^c I the de.*tru4‘ti’ie at** 
(luti lit time, and **1111 remain to al- 
levl the pnu:ilive level i*! the rooun- 
taniK whirfi have di’*upj»e4iied, 'riic^ 

I pitmilixe n>4k’'. alike inaiTCssiMe tee 
* !he of ares as to tiie aniniatrd 

I heinui* which Ciwer less elevatcHl 
i iisi'uiitaiiis with their remainH, may 
» he « »oisulcTed as tier >.4.ur4’‘c »»r 
I of livin', or aiieanis. The >vsilre 
J w hicli tutN iut their snwitiiYt^* duwi* 

I ’h'wii ill toi tents hy their luteiai sur- 
i I aces. 11 , lU course it Wtuirn. awaV 
I the »oi] up«ui which it tiia«*asantly 
! acts. It ho'.ioWs out a heil »•!* a depth 

I piop’Otioneil to (he lapuhSy of lU 

course, itie <|aaniliy oi it* water*,. 
, rtiul thi* liardness of the rock ovc^r 
I which it tlows ; at the same tiiiio ths»L 
jit laniis ahoigwiih it porli«ot« uiitl 
i tragmentsot such xtones as it lotkaenA 
in its collide. These .‘■loiiep, rolled 
along hy the water, iiuist strike to- 
eeiher, anil hieak off their p;ojcrt- 
ing angles , a process that ucutt 
tiuickl) have afforded those* rounded 
ttiuUj 'which foritt the pebbles of rU 
T* 
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tM, ani! which aw fonn^ to diminish 
In «iizc, in proportion to the distance 
from the mouiitafti wiiidi alTords 
them. The pulverulent leinsuiis of 
mountains, or the powder which re¬ 
sults from the roumininr ot thene tiinlH, 
are carried alori^ with irreater laci- 
lily than the flint** themselves: th<*y 
float for a long time in the wuler, the 
transparency of which they impair : 
and when these said waters arc les^ 
agitated, and their mnrse diei-omes 
slaekened, thev are depo'. ted in n fine 
and light pa-^te, forming hods ii»«»re or 
less tliick, and of the !*.ini“ nature 
that of ti»e nwks to which thev owe 
their origin, Thenc str ita iriuiinaliy 
lieconie drier hy ttie agghitinalion o: 
their principle- ; Iher heroine ron- 
sistent, ac 4 |uire hardness, and fonn 
silicion- ci.iv, -ilex, petrt»-’‘il' X, ani! 
aC, the nurioTou- clan's of pelddes. 
which are tound d>perHcd in -lra*a, 
or tn hank- in the ancient lied- 
of rivers. The omi I is mu* h in«‘re 
fre<pj'*hlly deposited in the inter-tier- 
left !»etween tin* i.*110 ted flint* them- 
selves, which intetvuN it nil-, and 
there ti»rms a tni- cement, that he- 
Come-. hard, and cmisMtuti*> the com¬ 
pound stone- known hv the natue t»r 
pudding-stonct and gut-stone- for 

tlicM* l*v.»kin'i- ot -tone do ma ap- 
|M*af to me f<» diffei luil m the coarse¬ 
ness of The giain wh.cli lorms them, 
an*t tiie ceincnl wtiii ii connect- fhein 
tOtfeTh,»r. We -oinetmii*** ohs»*rve the 
gruhite «ptmtaneou*lv de< o-opo-ed. 
The textnre oi fve stone* whicli lorm 
it has ttcen destloyr«t ; (he pnnciplr* 
or c<i]nponent parts arc disunited arid 
separated, and tfiey are gradurilK 
carried awav hy the N.atci-, Most 
sllici,,u- sr>me« tt^riimd i„y the depo¬ 
sition ol running water-, and harden- 
ed to the lapse oi Tunc, .arc euxih 
-:ihje 4 tc«i In a -econd decoinpo-ii mn. 
Iron 1-the prJitCTpil axent Ol thc-c 
seenndury alteration- ; ;«iid d* oxida¬ 
tion. determined hy ait or water, pro- i 
duces a disunion oi pjinejp!c«. Na¬ 
ture may he ohserren) iri this proce-e. 
hy an atlcnlive gxmnination <.f -uch 
uiietations a <9 gun-flint-, van«*>iTe«. 
porphyne*. jaspers, and the I'lWe, are 
suhjHcio.i to. *rhe decompnsiCtoti o| 
flint-, chalcedonies, arates. an'l ge¬ 
nerally all atones of this kind, which 
]>oH«e-H a certain degree of transpn- 
rcncy, are reterahle t« the volailli- 
»a^it of rho waicr. -whieU forms ona 


of their principles, and Is the eatise 
of their transparency. These stones 
may be c(insidered as rommericcinents 
of crystallization ; and when the wa¬ 
ter is dissipated, they effervesce after 
the manner oi certain neutral salts. 
Hence it arisen, that the deeomposi- 
tioii is announced by opacity, n white 
colour, lo-s of <*onsistencc and hard¬ 
ness ; Aiid terminnteii by formmg a 
very aitenituted powder, Hoinetfmes 
of exticine \v hilciicss. It in this dc- 
coinposituin nmre particularly wdiicli 
toiiiis cla)-. Th *re are fiint«, the al- 
ttM ations of which, form effervescent 
ii''iilc-. 'riic-c do fioi nppe ir to l*e of 
The nature oi pviiniJivc rock-: they 
huve Tlie sum** origin as the culcare- 
t'U- -tone, irorn which they dider only 
111 consc.piencc of a very coii-iilerahle 
pr>>poi-t!oii of tdav. ThestoneH which 
We so uiuindanth ttnd of this nature 
.iroiiti'l us, u-t.ofig calcareous decom- 
po-tliotis, mav M* con-idcri'd us of 
thi- kind. Writ*'!' h ir.'itinjf thronrh 
imuintuin •*[ pnmilive rock frcijncntly 
can ICS uhtrig w»tli it verv minutely 
dni'led paMiclcs m ijuart? ; and pro¬ 
ceed-to joiin, hv dcpiisi ion. si’ilac- 
tilc-, :ig:ite*. rock cr\-ta‘, »\c. These 
ipmrlrosc -tal.iciiTcs, diffcrentW co- 
l‘*iiictl, an* of a form.itioo consider- 
ahlv annotemis to that of calcaivous 
ahiT'a-tcr ; no t wc perceive no other 
diff*r»-o« c !»fv\ccn them than that of 
flour losi-t.TuMi! pHits, Thus far we 
h.i'e exhihii'cd. in n f«'W vv'orls the 
pi ifo'ijial chang'-. and vauoit<, mod:' 
hc,.ih.Ti%, u!ii,-h the pumitive rocks 
h'lvc l»cco snh;ci ted. Wc have ii*>t 
id-orv "I ciTh‘M yitiiif'iT on or hfe: 
ant the nodal-, -ultdinr. and I i!u- 
iin'lis, I.Ave !. *f ToITmtI'* presented 
thcmselvc- lo»Mit tiU-ei \ ution. Their 
formation .ippeiii- to l»e (lonterior t.i 
Ihc cxs-lcijce 111 fr- prisnUfio ghdie ; 
ami thi' n!f<‘{'itloii- and deeoniposi- 
tifUi", which fuiw remutn to In* in- 
ipiired iTifo, appear lo !».* produced l»y 
the cUis*» o| living or organixeil b'dngs 
ftri the one bund we licliold the no > 
nieroits class of hhcll nniiiials, which 
cau-c the stony mass ol our glohe to 
incrcuM’ hy their remains. Tim spoils 
of thc-c creatures, long agitated and 
diiven about hy the warc«, aud more 
i»r less altered hy colii-ioii, fotrn those 
strata and haiikN of limestone. In 
which w*e very often perceive imprea- 
slotts of those shells to which thee 
owe their orlflrin, Ou the other head 
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W 0 ob««rre % nomcrout auantUy of 
that gjow ana peritth in 
thif »ea ; and these plants likewise dt*- 
|Kj'*Uefi and hea]ied t«pf[ether hy the 
currents, t'nriii stiatu, wUtcli ate <le« 
coiiaxpsed* l«»e their oricHnization, 
and Wave all the nrhiciples of the ve* 
^elahW cuntoui.ued ti itb the earthy 
prinripW. it is to Ihi** sonree that 
the onirin of M»ronilury 

schistus. )H uviuOly altnhnted ; and 
this l!»eor\ W e'^tuhlished on llie ex- 
istero'C ot the tc\tn:c oi do<ontpooeii 
V('|Cet.ihh‘«» v«‘r\ usual!) Keen in srhintl 
lind coal, and hkeui'C <*n the pie- 
ot •»ln'iU and U^h in nio«l ot 
Ihchc pr«niu*‘ts. Tih’ loiuintioii o| 
p\nlC5 iMiKht lo he uttl doited to the 
detoiii}o»i»ilion ot \e«cl.Ulv‘: jt ex* 
iM** i{4 jfreater <»r less ahui>dan<e in 
all sehiHti and rti.i). w ooden >ho\el 
v^asUnind ioine i in the 
(>f a mei. eoiiveited into |el un'l 

'i'he ii«'« ftnu toi ot .iiKiua) 

Klihstnnees tuuv he ud'li'*! t>» thi-* 
Cans** . and it appeals to he a tout.)* 
main'll ol the*'* idea'^. that we nini 
iiiHU) Khell" I assi'ii to DtO state oi p)* 
rites, oti!\ the marine \4vetii' 

ides fortii eoTisitlerahle strata hy tlonr 
deeoiiip<*sttion i hut the remains ot 
those tl at KP'W on the smt*tee u\ the 
^'ohe oUi;ht to t>e considered aition^f 
the causes «n ayent*., \ihieij concur »ii 
i>ioiiu<in(r ehangcs upon that suiiaee. 
j’hc calearcous nuMintains ate coii- 
•tanti\ placed ii| «n» the snilaee otthe* 
J'l'imitive luotmtain.s ; and thon|>h a 
lew sohlur\ oh*cT>atoms present a 
coiiltafY older, we on^'l.l to tojisidei 
this inwrsioii and deiuiicemcnt as 
ptoduced hv shocks, siiiieh haii* 
chan^p'd the prinntiM* deposition. It 
must he observed also, tliat the di.s* 
older i* s«»mclnnei* merely apparent ; 
and r at some natmah-ts o] httle in* 
loimalton lurve desptihed ealcurcoti'* 
liionnfuiiis as in« Imuitf he; eath the 
^'lanite, hceatise this hi'tj'M'Mcs, as 

it we‘re, Ihroti.’h the envoi.»pc, lises 
t*> II wrestler heitrht, nnd leaies at rts 
l«4‘t, almost he. ealh it, the e.ileare- 
fuis remains deposited at its base. 
N«»meliii»es c\cn the limestone fills to 
aver) tfreat depth the crevices oi 
cWlls fcu'ined in the irran le. It like* 
wise happens tieiiiientiv enoiiiih. tint 
Miiidi waters as are lonticd with the 
remains of the primilive ^lunite heap 
Iheiii together and torm secondary 
griiuiteft« which oiay exui ahuve the 
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ealcftredni Moii#. The e&1ear«oaf 
inuuntninn arc decomposed hy the 
emnldned action <»f air and water; 
and this 6nidt which does not possess 
the property of holding it in solu¬ 
tion. soon aepoHita in the form of 
gurhs. alabasters, stalaetitcs, &e. 
Spars owe their lormation to no other 
eause. Their cr)’stallizHtioii Is pos¬ 
terior to the oriirin of calcareous 
mountains. Waters wear down and 
rHri7 ^ aw'ay calcareous nmuntatna 
w ith greater eaiie than the primitive 
mountains : their reinains being vci'y 
li;fht are rolled along, and more or 
les.4U(>rii. The Iragments of these 
rocks are s nnetimes connected hy a 
eluten or eemeni «.»i the same nature ; 
ironi winch ptocess ralcurcons grit 
and hreccj.'i., iiiise. These calrare- 
oij- remains formerly deposited tlijeni- 
seiven up«»ii the qiiartrose sand ; and 
the union oi jriiniliTe matter and se- 
emdary prodiiet- gives rise ti»a rock 
ot a mixed nature, w hich is common 
r; iivany places. The mountains of 
-eci'ndarv -ch»si«s ire<\uentlv exhibit 
to us a pure mixture of earthy prlii- 
»‘fples. without the Muallest vestige of 
hit»jinen. The^e locks alford, hy 
aiial)«ss, skti \, ulunitiie, magnesia, 
earhonatc ot lime, and iron ; princi- 
pies width are moic i>r less united, 
ai»d ri*n?ietpo*ntl) arcessit.jc jii various 
degree-, to the action ol Mich agents 
as a»»«fTi,y the MK-ks I'ltiierta treated 
ol, 't hese *ame principle-, vvhen dis¬ 
united. and cartieil awav hy waters, 
give r»-e to a criat pait of the stones 
conii ri-i^l ill the magnesia;! genu$. 
’I he saiee elements, wtirn down by 
Ihewateis. and deiK»>ifrd under C;t- 
cnni-lati* cs I roper to la< iMtate ct v »- 
t.iDizalion, lorui the scion is. tourma- 
une. garnet-, 4\:c. It Irenuently 
hapjen-, that the secmidaiv schistl 
arc iiitersper-ed w ith pvrite-; and In 
this cii-e, the -Unt Ic contact of air 
and water tacihtates the r dertmipo- 
sition. Snl{diutu- ai'id i- tints totined 
whi^h combniee with tie various 
eonstitncni principles «- the stone; 
whence result the sulphates of Iroit, 
ot magnesia, of uliiudne, ronfounded 
t'vuether. The pyHtons sehisti are 
Irequently impregnated with bitu¬ 
men, and the proporthuis eon«titute 
the various <)naillies of iit>roal. 

It appeal's to C'ount < luiptaU th&t 
we may lay it diwvii as an ineontest- 
ihle prittciple« lUal Ibe pyiitet U 
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abundant in ptAfortJtvn a# the Mtumi- Of*n^r/ti CAnriu$iMi ».—That tlie 
won-* firim'tp)^ in more (tonrre. Hem*»‘ Imve^l nml inoxt U'vet par*** <»f the 
k aiisex, that t*o:iU of h bad <|uality eniih coii«iHt of horlrontnt ntvnta, 
are the moKt 9iilpburcoii!i, and de»>lnty romposed of variou- Anti'>t Aiire«, nmny 
btetalhc vesjtela by eonverfitsR: them of tl»em e<'ritniidtifr niuHite prodtie- 
Snto pyrites. The foeiis of >tdeaiUM‘s That *-im!Ur strata are found 

appe.'Ws tu be formed by a sehi-tu^ of in hilU to a ffreat tieijrht. That •ihelU 
this nature; and in the analvsis •»! are m- inetime* nnnieron-ii« to eon- 
the etonv oiatters whieh are eieeted, slitiite entire strata. That xhelli. are 
MT find the same iiriuntdex a** thoxe found in elevationn far above the 
’•'liii’li eiinstUnte th-^ **eliistu«‘, M’e level c»! the m*u, and at heights to 
■oiijrht not fherefore to l»e inurh Mjr- %v}ii«'h the “eH eotild not l>e r'lised fiy 
prjxed at hndttic >ehorN aftionjj vtd- af*v e\i*-fintf enn-e. That iljexe shellH 
emir yrodnet-*: and st.ll lex-* ut id*- tofve l:\ed in tin* *en, s^nd uere de¬ 
sert in:?, that .-ntdeiriinenn tires throw I po'^Ued !•% H. ’!*hat *^hel}H eontinne 
MilpiUirie sedto., Miljthiir, atul t»lj)rr > to fo» limud as we U'l* !•» tfje loot of 
anu)o;'ini> produefs, loit id tlu* eijtr.iiN ’ neat «'lia{ns «d' no unfai»:s. 'rha! at 
«*l the earth.—'The lenjaiiih i*!’ te*. * ns »Ie\a'>on, ll.e strata, ii.’te.'id of 
feslrinl ve:; el aides* exhifnt a iioxhiie j foMnir h**; i/< m-d. as i/) pliitn^.nie of 
vl ) rnnitive eartfis inoi** ^>r less «•»*.'vat:on-* dei;ie»*«. «ii )nt'ivi)‘tii**n, nti«l 
veil'd li> iion ; ue mas* theiefore i Mttnefiines veiln a). 'I'jiat trorn these, 
► i ler these a^ u mat! in wfih h tl»e 1 end otlo'r *' rvtiin«tam'e*. it i- inferred 
aeeds i»t ;ill stiniv < omhinafmtis are | fhal thf e h.iv* fieeti lre<|Uei>t irrnp- 
disperved. The eartliv prii.rijde* | tsons ae. i refreuts «*t the s'-a. That 
S'ss^irt Chrins:dves a*'voidjnff t** Ihe a- we ai*fo,*aeh tin* ‘•iniirnit' of lolly 
lai\s «i| tlieir affinities*, and nomtd; n,v. the renauis of tnarine 

n y>-lals of ftpar, ot jdasler, an*l ev.-'i annua'*-a».d sJ «)ls I retone rare, aiid 
the rtiek er\>t:ils, a**e**nlir.»f t<» all e\en \\(i»‘My » »s:i»»)eat. I'hat their 
tij*p<'aia’ee • li»r ue niid *'ehreo«s strata are whoS'v di‘ref**nt. an i r««n* 
<.*at’hs i'l which thesic er^--‘aN aie tain no \est!k»e «•( a *{\»rir eieature. 
ehundantly <lisper4e«l ; '\e see them j That llo'se strata aie, l\ eon- 

ft*r«iied aluMt^t i:n lei our eyes. \lV|Mde:el m t I** be pree.«**iy m the 
ma\ Is♦••pn'id'V o''srrv<' imliw-ifed | ]*b»ee in nhieh ll.ev weti» forn e-f. 
r*ehi»*H fuil «'l those erssla's, t<*i m . j'I’ba! novel I hi les-,, ;»s Uje- o.tntran mi 
Jiatii»j Uftwo pvjanuds.—'rhe • einenn- Ivestuo* 'in n>al reuiu ns, ii,e\ me 

eartbh a; ti‘*aT t«» '♦'••‘eMC the cio:;*t*st ' eoji-i loie<I tu be ?he of ! s' looks. :*rd 
a' '‘ftiHjjj oi r :d urtii:-is. 'I'ln n itui- Jklie;*:n.*e are railed promt \e. 'f'liaf 
^t.tute t»in* «‘f th'* f-Tf-le loeari'' r**eks, u| i. h, b/'. ati-*e they rt bn’e »•>» 

«*1 avi i'’ll that ’lai lu •* enipb»\ ^ ; -md it r t*.! j ’e *’1 ;■ ni'-'u! r em'nn* , *ii e t"t '*ie f 
is e\en in earth- neailv miniiai to } pi nni; e, are ,»; ».u ,■ iis i i. .U. 1 m? 

ti»e‘ »*, that sht* eluburatee lii'* d<ainond, , r*e*ken* io-io;; annual mnnof., m,» 
ill t!ie kif:j;*ioms (•{ tteb'onda and » ne^,*r loinnl ui. l*Tt*e t.j. or s*p|.,.i:- 
\ I’-aniuir. — 'rbi* spoils of Mn.nn*!s. . intr- th*»-e r**« W wl.nh a»e j>rtn»'l 
xvlifvh live 4»'i tlu* »>Milaee «»| the pi’imfive. 'f'hat «'?ne p in it •*'r**‘ks 
>:b*f*e, are entitled to «**me eon-id*’. .iifeii ate \r»T)j rj h •*?!*•., t*‘«t fh.i? 
rahoti un.'onif ihi' t urntiei of runses^ it’^inJe >- t<*»ind leneath a’l oth'-rs, 
wlitefi we assijfn to ex] lain the \ iiTiOMi, .i»ni tieo.»,'*f,llv «*\ei?Mps ij; tj. * r»’-t- 
ehanjre’* our planet is inbiert to. That lo -m o‘ neb iiu.n ie «»• * le- 
^V'e find hones *11 a elate ef «• nuide- nniins in.i-t bn*, e t,e*’n <*». i* ;*!»*'r 
Table pre-ervrttMfn in eeitain pjares ; tin* sliel!s*he\ rontaiii ; ..»id therff.of, 
we cun even fre«|UentK enonrii dis-. not hemir eon-jijered pmoi’iM*. are*. \ 
tin^ui-h the spenes ol tbe jinnnaN t*i some !ei me I ser.ui-bii *• r** k-rwin'iier 
xviiii'o tliey liu%'e l»eb>nired. I'lom tlie terms n»e 1 t,N ite ot pri- 

ilidnations of thi<* non it •• Ihut itome ni r: y an 1 sri‘o'>t|,tr\ l> ru: i(n ns, '{ bat 
HTifers have endeavoured in explmn th*re ai •• in.ii.y\a;t d. •* *»! s,.,.o*, i.^y 
the diH.it pearam*e «f eertaln hp «• e-; i»»eks, ea<'jj o( rihn ii has r<*i‘eiv.Mt a 
uri 1 liienre to draw the luuielnsmn, tfi'olo(ti**al npp('U.tli«'U. 'rimi there 
either fb.it «*iTr ptanet is pereepiihlv exists arn*rhi r elu»- o| stib*i\inve*i not 
cooIihI, or that a Rensible ehan/ye Imx ‘ appntpnalelv lermeu loeks.tuit whieh 
p^ae«* in thv poai'ton wl the < bpiutr eon*iilereil to to* the detiris f»f 

tkX.% t»| th<* earth* I luiii vl i vvk*« by their loitit vaf vMiro 

hH 
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tothf action of air ati 4 wat^r. or both, ; and thh matt#*r must difff*T 

ar** ther«*forc t^*rnip<l alluvial drjio- notni'what rlUicr in fpiaiitity <»r «»onio 
That thr rai:i!«!r<i|dio*> to whirli «tlH*r |>i*o|>f»rtv, n*> w** hpo lint th<* 
rii<* Aurlacf* of tlip iriohe Icim bf'cn doir t’u* liidivi'!u:il 

Krihi<'''t hopu iiijiiHTouH : an I l»v inpau'* of i*, .Mr. rrukk^liaiiks 

Sinn« of thcio have imr h**eii ow'.nif to l>a« made it prol»ah]f. tltil thifi matter 
frruptionH oflhe »i*r, h«t lolhr iiirenry i** an ody >^uhMan''« : or at lf*ast, that 
ol fre'Uwalei ; atid tlivne irvuptiiu\H tiiere an oily emitted l.v 

•»t freiJi and of salt water have hern the skin, lie «*••:*• re;.n:ite/|ly, iitiihl 
allermtte. That rertain depo^tite** an* and day, hu a month, tlie name uofier- 
alwav-' hniJid herieatti. never alntve, u‘aist**<i it of lleeey Im-ieiv durmi'the 
rertain inher depo^jte*. *rhat rork*« hoflA.f part ol tin* slimmer. .\t the 
whii'h rojjtain no aniiiial remains are end oi th.s time he aUvu\s found an 
aIwuvH hiiiti I h‘*neath, never re'-timr 4>5lv'»no>t'xnee a'*r«ntn! il'oi in mnsj- 
npon. tho'-e I'orks wliieh do runtatii derahh* masses on the nap of ihe 
animal l••mamH: and that llm^e de-j inner Hiiria*v» ol the iv.iistroat, in 
wht di ar«» termed alluvial, as M|j*» fjirin of hhv’c tears. M'lien 
grovel, sr*nd, rlav, dtr., aie never | rnhhed fin pap'^r it rendered it tra»>- 
|o<ni I heio'nth oiner rorks.lmt u!ivay**j pure-it, .and liHrleiieil fni <1 like irrea<*j*. 
le-tine 115*011 Mh* n. ; It hurneil ♦,vilU a ivhil.' iJame, and left 

SVVK.\r. \V!i**n the temperntnie ledn.’d it a rhiirrv rr'idniim. ^Ber- 
of the l»iid\ iH inorea“«*il eith**i’ llmilet has o!»servi‘»l the je*r%pirati»»fi 

hv l»e;n:'es -oned to a ho! atsiM»'l*h'*ve. .nnd. and h.' has ronclnded, that the 
or hy ^ loh-at e\‘roi^'e, th" per-pirerl .and whirh is presetil is the phospTi - 
vap-nii ii«»t oolv on r**as.'«. n <jti:iiiti*v, lo': hut this lots not been prov»*d. 
hill even appears in a lojm I hum. Koiiremv an*| Van>|iie]ir| Irave asrer- 
Tnis 14 kino-. i» In tlie name..; sw**.*!. tamed, that the .>ienr| whirii rolleets 
Itox^Mles w.fctei. It eHnit(»l he dtmhl»»d upon th*» **k'.iis «»t Imr^es. consists 

lha« ra.‘M*n is aUo etmtt<'d from the rhteilv 4if ph>i«i hate ot *ime, an 1 urea 

skfii.tiii* .n'vh.i* *' ite. tin* e\j'erifneMls is even *><>)nettme*. mixed with if. Ae- 
Iiilliei t.» m I ie ilo no» rnalde iis d ■- rordintr t*« Thenard. however, who has 
ri!e. .Mr. <‘riu \s!.aMk* t‘'!md. that late!\ eii Va^iMired more j artir»:larlv 

the .lit n| the irhi*-*! vi'ssoi m hu*h l.i« fo astn'if mi this p the nenl eo:j- 

h.a*id an f !••■** h d h*'rn r-'nliai' I !»ir tarse.l in sweat i* ti»e aretou.» ; whioh, 
an h»*.u . eoii’am*' I cat honiv- :i i*l ; *i * Uke« *“ -ei i is X .e onl\ fre • 
f« r a ran Ih* l armsl dimU m i!. and if an 1 rmita;:!".! in urine ;v:id t'l milk, 
lenlrie.l I.,;se-\% t'.rJ' ‘i. .\t;d ^lI. t'.'s ;».• d existm^' In holh <»f them 

,KiMfte !'»n d, Ihif a»r \vhi*’h h.id ie. n hen Ire-’». flis aeeof’ot of hit* 

fiMim-d f'V ‘•oiu- I 1’ e.intrt J u t 1 j ex.im..i..lion of it i* a» follows :—- 

the -km. e.»ns:-if‘1 .ijm •»; eiif-f'h t-f | The sweat ism*iieoi less < ipious in 
<arSi«»ni' a-',,! 1; i«. 'The '■am* «• 05-| did nenl I'.div idnals ; and its tpiantitv 

I ^;s|»1n m.iN hr ili.iwi tio ii tin' j is perrvf*tiM\ m tlie inverse ratio »*i* 

priiia*'i;ts ol Inj'*'uh'*-isj: an 1 .Mdh. that of tae urino. .VU idiu-r eireum- 
Tio is.««t ha- 1 ile’.e <>'■ ‘ivtl, lha! an -laiiers hetn^ similiir. iiundi more is 
n.is sepal sf'‘d «• vpjuij-iv Horn a pro in s'd «in.*inc'tiir ’sti.mMian«lnrin^ 

tifit of his l.kf'rn:* lie'll les I ep<is;>. '{’hr* m iNmai.ti *>! it» prodiu'ti««n 

u-al«’i nn 1 <’'5'»<oi, «k t'ai'hoa.r aril appear-* t*> he tweiPv-si\ ;rr:iiiis afirl 
Mie skin «mu I- al-o n puttinilai j two-thirds in a iniriite. the niinimiiiii 
oUoious sn’»*taut'»‘. 'That every ari-l nine i*iains, troy wi*i;.'ht. It is mtieU 
in.tl has a i*-i*r.liar se.edl is writ j mteiior, U<‘\vever, t^* the pulmonary 
Kmnvn : t*'** d-uf ran d.soover hi« tt .iiispir itoni: and theie is likewise a 
inasti i. and e* en tr.ire iuni to a dis-j tfreat diflerenre between their nature 
taiii'e, hy th" s • Ml*. A doir ehained and mannei of formation. The one 
up s.’v.Tal hoi.i s j.iier hi* ni.istrr ha<l is a prttdiiet ol a partieiihir ^erretmii, 
set «ott on n fo'Diirv of s«une htin- *iimlar in some eort t*) that of the 
iliel miles. ;olh*‘.\rd hi* looisleps hy nrme ; itie other. e»»mpo«e4l of a preat 
t!ie smeU. lint it t* mu* l.oss to mill* d.al of water and carbonic arid, is 
lipl> lostanees «»i this tart : they are the pnilurt <»f a comhiistion itradu- 
too well Unovn to eieryoue. Now ally etlVeled hy the atmospheric air. 
this Riiien innsi he owitiK to some pe- The .sweat* In a healthy »tate» very 
culiar matter which is ci)U:iUnUy teusibly reddetu Uiiuiu 'paper io* 
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Aision. In eertkin diypafM. and par¬ 
ticularly in putrid fpvprr, it in alka¬ 
line ; yet its taale ia always rallier 
saline, and more similar tii tliat nf 
salt, than arid. Tliuiigh rolourless, 
it stains linen. Its smeii is peculiar, 
and insupportable when it is conren- 
trated, which is the case in i articular 
durinfr distillation. Rut before he 
speaks of the tiialv to wliich he sub¬ 
jected it, and of which he had orra- 
sion fnr a irrcat ((uantity, he deidTilics 
the tncthiid he adopted Inr proeuriri,; 
it, which was sitnii.ir to that of Air. 
Cruickehanks. Human sweat, ac. 
cording to M. Thenard, is foinied of a 
irreat deal of water, free acetous 
acid, muriate of soda, an atom of 
phosphate of lime, and oxide of iron ; 
aod an inappreciatde i|uanlity ot ani- 
malfmatter, whieh appioarhes inurli 
nearer to gelatine than to any other 
suhstaiiee. 

SH'INESTONB. A variety of com¬ 


pact lueuHitUi a lub-tpaein of lime- 

stoue. 

SVI^VANITK, Native tellurium. 

.SYiAII/S (Hull of), or FEUHI- 
KU'iB (Sail of). Muiiate of potash. 

HYNtiVIA. VVithiii the capsular 
, lisaniriit of the dillercnt joints nf the 
! Iiody. Iheie is contained a |>ecul)ar 
{liquid, intended evidently to luhrirate 
; the parts, and to facilitate their mo- 
jtioii. Tliis liquid is known amonit 
Hiiatoniists tiy the name of sviiovia. 
! From the analysis of Al, Marptieroti, 
; It api-rars, lliat synovia is composed 
! of the lolliiwiiijt initrrdienls:— 
ll'hli fibrous matter 
albiiineii 

I'r.'i muriate nf soda 
■n smia 

vn phosphate of time 
SO-46 water 

100-M 
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TABrLAR SPAR, or TARI.E 
SPAR, prifiitatic augite tif Jamcaott. 
rohmr, greyiah while. ShiniDg peatly. 
Cleavage d<'ublee Fracture apliutery. ‘ 
Tranatucent. Sp. gr. 3*2 ti» 3'a. Ita.' 
conatitueiiU are, vUica &0, liuic 4 a*. 
water 5, 

TACAMAflAC, a resin, hating the 
aroma of musk, and soluble in al« 
rob oJs 

TALC, nearly reaemblea mira in 
appearance. Tbe platr« are flexible, 
but not elastic : ft mutft softer than 
luira. and is Infusible; cnloun* 
generally incline tnwani« green, but 
it is Mimetiiiies a silver white: it bu^ 
a soapy l€»eb The coti*>tituenta of the 
tw.o mineraU arc, 

Mira. Talc. 

hilex - - t'2 

Aluminc - - 3sS 2 

Lime • - I 

aMagtictia • 2 27 

Oxide ot iron - 1* j 

Water and loss 0 r* 

but these proportions vaiv in dilTe. 
rent apccimeti*. Tate t** an *mgre«iieiu 
ill rouge, along with carmine and hen- 
zotii. The tieftii polish is given lt» 
syp‘>uuk by lubbiiig them with talc. 
There it art indurated kind, railed 
tale latate. which is not flexible. It 
•ceum In primiUve iiwuntaias^ wherai 


it forms beds iti elay, slate, and ser¬ 
pentine. 

TaLCITK. eaithv tab* of Werner, 
of alumina hlvii, macne*»ia 
OVs*, bnu* 4. pitiHfb t>*.**. water l.lv, 

T.tl.LOW—See /•«/. 

T.\ .M .\ HI Nits. Ae< i>nbiig b* \ au- 
qtiebn. f»7.'>2 pait* ul the pulp con- 
Ri5te ! ot 


Hitartratcof pidu^h 

.'{IM 

ttiiiii 

- 4.12 

Sugar 

- II.ji 

Jcliy 

• s’lrd 

ritiic acid 


Tartttrir arid - 

• 114 

Made aenl 

40 

Feculent matter 

- 

Watei . 



T.VNNIN. 'rhi». wlorh )** one of 
l!ip imniediute p!i04'ipb*«s ot \ei:rlH- 
idcN. i\ ;4«* bi-st di<stiltglH<*hi'd bv Se» 
g;nn fn>in the gailo* M>id. uilh uhn-h 
il had been cf»nlonnded iindet tlio 
riatite ul the antniigiMit ^ niiripb*. He 
gave It the name of t.iitnjn. tioui its 
use in the tanning of leatfier, uiiirh 
it eib-cU by It** chariicicriftit* I'rn- 
pertv. that ot forming with gelatin a 
itingb in*>oiub!e iiiaftiM. It ma\ be 
obtained from vegelafslcs by mace* 
rating them tu cold tt'aler ; and pro. 
eifiUated from tiiis Sidntinn, wliieh 
contains ilkewist faille acid and cji* 
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tructWe fn&t|i»r. by hyp<«raxyfrcfiixed 
niurialf* of tin. Krum t iffipltatr. 
I'lifiicdUtcly <Unu««*<{ in a larq-e <|uaii- 
tity o1 wat<M\ the 4«Md^ ot tin may hi* 
neparateti by *iyilphi)i‘«*tt(Mi hyilrofrnti 
leavinir the taiitiiii in Moiiition. 
PrniewKtir i*rou»»l hajt Mn<*<* rcouitu 
nty'iidrd aimliier nu*t iod, the pre* i]*i- 
tatioii f>| a <li*ri»rtion n: iraiU by |iou’> 
drred rarbonut** of pota'*!). u‘a«biri;f 
well the **re<*Ki*.|>- 2 r»»v tiakex that bill 
ilovvfi tilth eoM iVritrr. and driiritf 
them in a Wovt*. The preeiiMtate 
(ri'(»iv<« bioivn ia th" a.r. beoiones 
brittle uad Hhiiaiij li!<e re*,'in, iind 
>•'1 leinains '■i luMi* in hot \v:iirr 'Mn* 
tannin lit tliiH 4>)atr. hr is leiy 

|aire, hi. II. I>avv, alirr inaUinc 
leial I'Xjti'Minejii^ loi difTtatMil na* 
tloirls of aHrertaiinne tbe i(aantitv til 
tariiiia in asiiiu/t^nt infusi/<iis. |ind*vs 
for this |>tif|*'>sr. tin* roiianon jiinrisit 
of precipitatiayr th*' taiiiixi t»i srrtatui . 
but he iriaatk'. that tto' lam in ot 
«lilf*Ment v<‘i:*'T.xMr- itMiatr. s .’ntermt 
|•ro|>o^t(<>a'• ‘-t it* lalin loi il** '•atuTa* 
tii'ii : and that th** • '.rtJ.tjtN «*t j-ie.-j. 
Hilafe fht.iior.l !■ n 1 tty the 

*li*|frrr h) wb rh the ► 'taliMrs nre 
rojn't’otr Mf I (’1w ;•» I, \ «.bs»*f I .-.i. I 

Ihwt roffiM* Itt^r Me** •* b f-i r<ta t-| 

in/. i!.o i»r'*itvof *m jf.itimt | 

i.alio ; a.i’l Ml Mat* ) a** toa ( a ■ 

niidsbet ff «*\‘-ei i.fn'Mt *, a )>h 

that an a-t ti*'. . i*: s4,b.taM-e, 

bMii'' it% ihi-t j'loj.'T?*.. «''av be* 


iixe nf tannin, are the fol!owln|[f 
atiiele. In uenoral, m thl« rountrv, 
oak bark lx iimmI (or alT«ir<itn;f tannin 
ill the nianniaeturo of Iratbei : but 
thr barkr of some oilier tree«, parti- 
rulat'ly the Spameh rhenriiut, bav« 
lateiy roiiie into nw. The loilowin^ 
table Will ffh** a ffeneial idea of the 
relative value of liifTerent sj)erH“i of 
liark*-. It is f«*iindet| no the result i»f 
experniientM tnaile bv sii fluinobrey 
I>«vv» 

7’n6/e of SumKfr* f.t/ttffifhtef lAe 
of i'ntf.tn hu 

Of iitfft't* •-/ tiorka. o-hn'h 
gjpress tinirlt/Uit tr r* fultrerntu^s, 

lb. 

Of middle sired oak,cut in spring 29 

— Spuoi-b t'|i»»stnul - • 21 

— io*ire*-ter \i illoH', large tiixe rct 

— eiiii - - - - - ^ j;t 

~ roniinon u llliiw, large - II 

— ash.I/; 

— beech - . . - . lO 

— horse chestnut - - • 9 

— svcainote - . - || 

— I.omhar ly pnplar • - l.'» 

— hirrh ..... H 

ha/el - ... - 14 

-- M.o klboni - - - . 1C 

*■ coj piee »*:it ... 32 

• - oaK .-n* In autumn - * 21 

Irin !.. . lit ill autumn * • ^ 

■ ),lid's v»f o.ik bark - « 

T’lC ijii.aiiti’v <«r the Tanning prin* 
nde in barks tlub'rs in dilVermil 


termed. |,i tti-.it'.*-/ u tb '.H'n a<* d . 'on- ; mIi ii t' e spring has I.een lery 

inat**‘»s I. j.t .11. j i( ci jir ' * I' * *d 1 t!ic ^piantily is smallest, tin an 

tiii.arka'b' Ih.it ii»s t.ii.Mo ii »Mi I ai .•» aue. u-ur or live pounds «>1 g.v..d 

p?«[aied lei'.-t.iUe ‘.ub-taiiers.«>.ik baik are rcijuired to ftu'in one 

as .'ll ol «■!. eitis. on | pound of |eath»T. The inner rortiral 

•roinbnsiom, ]o,..‘ri, ts anal .. t i i iaveis in rill barks oontaiii the largest 

lf.tt'4' oi .i/in il i..a''e I'rom Ids j .piantity ot tannin, tturkn eontaici 

exiirmo’its r n -u 1 s. • ni that tan-j the greatest t*r«»pei1iou of tuniitii at 

I’in I- ill I *al ♦' c ti !'ora* **ons inaftci l!»e tliof* tin* buds begin to «*pen ; the 
iiit'i ow-.- *.; ; a-.>l tf.** hf- 'loa'lest tpiant.ty in winter, Tbe w- 
te:e»*r"rt t*.«* p'‘p».r’ioi »'\igen 1 1 act ii e i*r < ohup ing neatters fnund in 
imii o' Casi. n the till.. !enee-* in Mir barks, oj in subst&nres used in tan- 
l.aiin.e t ioMip-d Uoui d.lieient suP. n*ng. infUienee the i}Ualitv »*♦ leather, 
litanees. that tiom rateelo: appealing 'Thns, skin lanncd iiilh gall-nuts \% 
to eontain most. Mouillon l,ag4*aiige tnueh paler tlraii i^ktn tanned with 
nnxerJi. that tannui by absoihine oak bat k, \i hivli coiilauis a broivn <‘\- 
oxygen is ronieited Into gailie avid, tractive matter. Leather made from 
It is not an niifre«tiient prarllee to catecfui i.s of a reddi«h tint. It is 
udtnitiister med.iemrs eontaining tnn- piol aide, that i’l the pioressoffan 
fiiu in easra ot debility, and at the ning, the mn*tei- of skin a ul the 
same tune t** prescribe gelatiuiuis tniitiing principle tii'st enter into 
food at iiiittitiouf. Itut this is evi- union, and that the leather, at the 
deiitly improper, ax the tamiin. from momeiil of its formation, unites to 
ita eheinical properties, must render the extractive matter. In general* 
lh« gelatin Indigtstible. Pur tire chief skins lii being ««Hivcite<& into Icatber, 



' CriKMISTUY 

in.’V'Me? in xroiii'lit M'out cnr-lUinl; | is a Kmfr tim<* hffnrc th^ hWe i« tho* 
ti\'\ i'l** t>|>orntio!i fn iiiO"! |Mn‘t’i*rt ( I’on^lily tanm'd in Ihis motlc*. At least 
u *,••11 •••I'*, an* t.'. »ur<! •ihnvlv. VVikmi ' many inoulitH, diintig wliifli the liark 
H .ir'i »**.into vorv'*tr«>njE , i< roninvr.l Ihreo or lour M. 

i M of lannin. the oxtoilor j*a4;s I S#*;ruiri strops llio skiiii in m slroiipf 

i ii SI li itniv <'on)l>%ir wi(h Uiat priio { iutii-idii ot tiiu, atui its urtioii 

ti.t'r, , 1 *: i ilio inlrriui* purls j Ui'hI. i‘h:iplul »*bsrrvf“»» liovvevrr, 

fi -m t?i * a' tlop of tJu* M'Mution : sia*l» that llu'* loijuin*- un rxIfiiMvo ap|»a- 

i *’■ v.'v is iid*’ t.i oai'K and to doray ! rutun loi prrpatin:^ l*n* Ii‘iiior and 

t y l.’ir art on wator. 'I'lir pforijo-j tho skiri*^: tho irathor iiuliibos »<» 
Ia: 's l from infusnous con-i nuu-U wator, that it rcmaiti« spnniry 

Iti'ii.'ff l»y *0 inTiU'S,a ivlirn | a lou^' tjnio, and wrinkles >n drying; 

drioi, Contain at a modinin rate about , and if is c\tn'nn'l\* ditticiilt m» to 
4 ‘ por c,':.r. id' v.‘ 4 :»*ta!do ii»a‘ttM. Il.an.nurc the 1». Ics in ni*»ppct, as to 
IS c.isy to o' t'iin tfip roinparalivo keep t‘:crn ap..:l Iron* c:ir!j otlier, uiei 
v't’.U'* of •i..'';Menl Mihsiatiecs loi the . tree of fie» sidi s of the vessel, 
n ■ of th ‘ Pv r»»nipari‘ r t!ie ! Tii'* |oli•l^^Ju^ neromd of M. Se- 

<tni.r.;i.'s id pre i;>ifale adsudMi h\ ‘ trui’i's p!ailiet‘, (snnsmined to 

iiUu i«o*^ o; '.ven nv.'jitIjIs i5n\e.l wdh iiovliiid in the yc.»i —T*i tan a 

>ofjn .i,.4ot jiue *n i* ii*;;lass. ; ‘kni i> I** fake ana> its pulr»*>cent 

d'WNlNti. The se\eral kinis of .puihly, pie*-rv tn:r. howev ei, a eertain 
I’* io. r .*re ) repared from the >k’n‘* d.Viee of pliiht!.t%. Tins i* ellerjed 
«• aMinti!- i;. I lor a luni; titiie hv ine«'i point ii*? Uifh ti»e skin paili- 

V/it'i ii.n* aiid ,vater, to promote l.he « cles o( a supsl luee. uheh «le*tt*»V> 
VI.-, 1 of the >»a r an 1 wool, an 1 : their 'rndenev to pnt:c!.i<'ti>nt 'J he 

ol the 1 it »i‘id di -'.\ pails» in u hi* h I iip»n at "as re'aln jj to 1.inn.ay aie 
Ve om.-oi*- a'.'o had to Ine asj^-stuure the;eforetff two k>n**» . -the P:*l s 
of oioc’pi.‘ssur.*. stTapinfcT, and im-r. ly depriv.i;*.' t.’.e fkin <n lh«»se 
the Uko. 'i'»■» '•k'.n, uhen Uius do- parts wineli-a onM opvt«se »ts j reson a- 
l-iiel of Us in ne p-Uresejliie p.iit. t ion, or n V.i'h .adhoj to it hut iirt‘e. 
and hrouuhl eoiisi.li*i,ihiv tiiward fhe 'Mt'a as h i. - m l th'sh , th^' other cott- 
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M iters nt.s aftt'nv.'iid ein.hde*^ In ' Ihe 1 i.tons fenne. t *..n '*f h.ui.v, hy 
of swell,n|r the hide. the a «•?■•»!* I.m .j..i'..t.-o' of 4 ,»;.!k, 

thi- is ue «-.-.sary. The .k;r;s , oi hv th*‘pn*; i IhT.i w*t.i»..»n . 1 *1 d.e«-d 

prepared, are nnallv to iind'-reo v. a .t hy | jmju fin* h.d*‘s on* a an,., .o-i. 
i* proper!) railed tne tannin>!:. 'I’nis t nijairiiii: hy inea:'.- oi haie wtoiM 
is usnallv <lonc h) throwin;? into .» pit, ofi'*n lake l‘.ve!ve ..r ii.t'*en tu >nth« ; 
or eis^ein made in the siounl, a th s O'er.ithm w',,*; huih <>r l .e are- 
ijna it *v of irioitiid O ik !»ark, that J lous part of fan, r -..d 1 id he |ht* 
l« • - -.iieiilv I"*-a u«e»|, and on this ' feijued jU less Iha 1 t-i « ir.'irths. The 
t.,r nni lre*h hark in alternate [ sluwne-n of these op. ialonin. which 

luv'Ts. r-iveiin^f the whole hUIi !ia:i . the e iperiiiient^ oi Se^nsn have ulnrn n 
A fojt ^ tun, and treading U well | m.iv he imi^hed in a lew da>». and iii 
d e.rA. Tlie fAfiiimK m iy Ik» aceele. a more adv ati:aireou<i maniiei*, by 
rated by adding A UtUc water. Am ill raeann vif tbc eatuc nuhstaiicesipiovcs^ 
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thut nature of thoftp op^rAtions' 
WHH fT«*t iinde}Htooil !,y tho»v who |vr- 
tlM'in. of pro- 

piMiv »o r.-iHi'il. wrro as lilt!c‘ known. 
a« lh<‘ 4HaiN w<* at«* fcivin^ 

Viil (•rov«>. wtiirti wr romj are with the 
l**nM roiitirif* mm* in prac- 

Wlint»“vrr lla* inctho'I i>f un- 
lintiiii«r wiiN, the tiKMle hI tanning^ wa^ 
aUvays thr saiin*. lor skni- uiihalred 
With hno'.or thos»‘ ]tn>|«ar<nl with har- 
l#»y <*r tnn. Tin? uumi* of o)«(’ratiit{' 
uonH taki* nK»r>t)js or two 

V'ars, oftpii till (O'yoai s, wlo’n it uas 

\vi*iii'4 t,« t;ui i1j 4. lli. ronffMv. 

Atiioiiif t»jr sr.l>siant'(>N Ji/r Inntiiri.. 

i:aU iiul, Miinu' h. at;4 tl '* J u k of oak, 
to w hn'h may !.«• <*at»‘rhu, ap* 

|»oar th<* at li'a"*!. in tin* 

j»rosi»|«t .*•;!•» 01 otii loiit'o. In 

Iho noM'liv* i!<‘{ .'tiitni'nt** of l*iaiu*r, 
on*.*l»;*.tk ji.MMird, t<rrau*o it is 
tko :»;»! ii.o-t alnimiant suk- 

f'Taio'r. T*» n-' * it. il is lu'•t Lri«>tintl to 
tlnij. n«-i ri'.irfC lt» tfio oM 
II'. •1.'. il » » - 1 ;?.to riTc • do^ itj 

t!»<* t’M'Otio It «l» lUl.4 by altoi- 

i:al'* kiv.j'.'i pii'Oi.d hujk and nn- 
kasSi*. I.idos. .^s thf pn'‘.ri)> nl.o l» 
rf lo Is till, t t' n t i* iMiii’ot ai t in tin* 
inli'it.M « t IV * 'kji). ur»I'*ss farrir*'! tn 
lr\ -»»ior 'i.ju.d inwhi'li i! istsjsidjs- 

s. 'li mJ. t »i;nn .* s not prodin rd l»y fl.«* 

!iJn*«"di,i!p ru'o-n «l tin* iioA^vion'd 

l.aik M,r sk-.n, iMil i>uly !•> t!.«* 

n‘I.v>n oi I’o* d,s..»ih;tii.n <•! t>.r laii- 

I. : Jk j rioi'M I'oi•I'j'aJh ronlaitirl m 

tJ.f* 'r?u' tan • t* lias tin- 

t. iMi to; j om!v Ilf n uel!i**l 

s»» j..n-'• o.'l to a!! tl.«* 

u-.itrr li.t n Cfi It lli:t us tafiio'i.s 
put i*f ihr >• \ ,;ts oj.lv a small |■tol^olI 
ol w.4t<’i ri'tnparril I * ulial Ui-uUl l*i* 
r.p««'ss;irv to r’.<»(-rj\»» tin* kaikoi a l 

II. <• tai>r.t»'e prn.f I ’t' it von- 

t.iius. fiio i'aik I ut into t‘n* \ at« pi r- 
i»o!\os. u)ii*n taki'n a jt.ifionof 
ils lanniin: jt nr.* 1". ’rh'n* is 

n..t t!xo ft\\\ . }*j»<h jtntn;:** oi t'n* i»l«l 
i;>-id»’s It] } lorio'iini; : ui»’, l» •• 

► id«*s, haldo iM'x rv to projmo iii llu* 
skills a roinpl 't.' saturation Willi tlio 
tuoninir prtMriiV, V*«»r, a^ pio* 

prrty <if atitarlion is roniinoii to all 
l»od.i'<. ft^<'o^dl^'^ II* thi* 'liiloii'id do- 
Ifroos of iiaturKl’.un. tbo watoi oontuir- 
Inir ill «oUt(um a oor’ain <;n* nlitv ot 
Iho taiiniriff pi iooit lo. will n-'l pait to 
atixod woijfiit oi nkin^, witit iniirii 

an thr namo <tuatUity of^^ator wi))« in 
which ft rripater iiuaiititv of lUe prin- 

h4*J 


oipla t% diasolvod. At the wat«r; 
wiiirrli, in tho old tnanner of prooerd* 
in in the vain, can contain but a 
'•mull portion ot the tanning principle* 
o%^iiiK b* the nature of the operation* 
it can give hut a urnatl puilion of it to 
the »kiu, and even thU it partii with hy 
tlow degree*. Henci*, the sJowne?** in 
the tanning of ttkiiiK arc<irdiug tu tins 
old niethod, which rei^uirt d two whole 
ycar.s.and tomelime* three, helore a 
nkin was well tanned to the centre, 
lienee aNu. the imperfertion of «kinf 
tanned hy tliat method ; an impertec* 
tioij ie><uUiitg from the iiiin-fiatnratioti 
ot the tanniiiK |rin« ipir, even when it 
ha'l jieiictruted the reiUic. The im¬ 
portant desideratum %va»*, therefore, 
to get together, within a small com- 
pa'-s, the ianiiing priiiWpIe, to increase 
its nctimi, and produce in the hMe a 
complete saturation in a much shorter 
time than that necessary tor the in- 
i rompletc tannine produced in vata. 

I Hut. tir't of all, it wa* nere««ary to 
I miahie ti e skin. anah*e»the leather* 

‘ r» 0 't u"aiwe tUr oak-hatk. The prin- 
'‘‘iplcs »*1 Ihc-efluce '■uhutanceH were 
I ti* he insulaixd. and Uodr action U]H>n 
I ••oc anotlxcr dotiTinined, tilt* intluence 
' of thc r cofiihinatton that action 
‘Knov. n. ami the rir»'*ims|anceik most 
produrli^c »if its greate-t aittmi found 
, >>ut. Segoiii h) lolhiutng this me- 
. th«»d, 1 as «lrtciii.incd 
j I. TP «t the skill d»*prj\cil of fle»h 
, and hair is u -nh-tnncc, w hirh can 
easilv, l»v a proper pi!»<• 
t'r'dy ofinerted inU* an animal jelly 

I 1?. ’I hat n sfdution of (his lajit roeiw 
i tinned snhstam e, mixed with a iiolu- 
, tmu of tan, form* intmediutely an 
ini pill rcsrilde and indl>s.oUihle com- 
J oiind. 

;h That the solution of tan coift- 
po«ed oI Ino very distinct MihstaneeK ; 
I ‘UJC of vvhieh } rceipitales the mdutiou 
J ot i:tuc, and uhieli is the true tanning 
I -111 stance : the othei, which pieeipi* 
I Tates sulph- to *»f iiou, \\ ilhout precU 
pTtatin;! the s.hilion oi glue, and 
wh’ch pi»>di,ccn only the nrcc**ary 
diso> xgenatioM «•( the skrii, and of the 
*iil.j»la'u*c w hu h l oniici t.s the hair to 
the skin. 

d. That the operation of tanning ii 
let a suuph* «- iid«jjaium oi the vkin 
I wi;h the pr nciple whu h preei^ itatea 

I the «lue. 1 ut a eomlnnntion of that 
piith'ii ie with the 9kiu diboxygenited 



cnKMisTKr. 


by iht wbicb in the disso* 

hittnii ol tan is found to ;>rei'j)*ltafr 
the eulphnte of iron; “o that ev**ry 
eubetanre proper for tanning should 
l>o!i<ies^ the properties of t>re('lpitntina 
tlie eotntii'n of glue, and of prec.pital- 
ing the sulplmte of Iron. 

5. That the operation of tanning 
ronsiata in awelllug the ekiii* by ineana 
of an acWulou'' principle ; to dinoxv- 
genlr.e by nwai^a of the pY'q\i'ip\e 
whieli in the solution of the bnrk preci¬ 
pitates the e<i{ution of sulphate tif it on, 
that stttistttnce which rotnieclH the 
hair to the skin, and thus prodnee an 
easy unhairiug ; to di^oxygcnir.e the 
•Win by means of the same piiinijle. 
ami to hr/ng if hy this fltHoxytceniition i 
to the tniddle state between glue and ! 
skin ; and then to coinl»ine with it. 
att(^ this disorygcnation. nml while it 
Is in this midille state, that particular 
suhstanee in oak*liaik. a« W'ell as in 
many other vegetable’*, which is found 
to precipitate the solution of glue, and 
ie/i(ch is riott ns h.ns been hitherto con> 
ceivvd.an astringent -vriislance. 

ilgreeaWr to lhe«*e dhrorrnr*, 
there only remains, in order to tan ' 
•peed'dy and c'*n»p\el»*\v, to roiuleiise 
the ta;jr)in;r prinWp/e so as to arre/e- 
rate its action. Seiruin.to efferf this, 
foWows a very pr<*cf*ss. 

pours water upon the pnnvJef ed tnn, 
contained in an apparatus nearly 
tlmllar to that made use ol in salt- 
petiT works. This water, hy 
through the tan, take* I'rmii it a por¬ 
tion of its fanning principle, and hy 
successive nitrations, dissolves eveiv 
time an additional fpiantrly ot It. till 
at last the hark rather tends to de¬ 
prive ft of some (hail to give up more. 
Hegiiln succeeds In bringing these 
solutions to such a degree of strength 
tiiaf. he says, he ran.hy taking proper 
measures.tanralf-sksnin 24 hour-, and 
the strongest nx-hides in seven or 
eight days. These sotntions contain¬ 
ing a great i|nantity of the tanning 
pHndpTe, Impart to the skin .as much 
of it M It can absorb, so that it ran 
then easily attain a complete satura¬ 
tion of the principle, and produce 
leather of a quality mueh supetior to 
that of most countries fatuous for 
their leather. On the above we have 
only to remark, that every new art or 
cofiolderable improvement mrist uu- 
aroidably be attended with many dlf- 
ftcultlee in the ettablishment of a, 
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manufactory In the large way. From 
private inquiry we riiid, that this also 
has its diibcnltles, which have hither¬ 
to prevented tf** being cun red into 
lull effect in this eonntry. Of what na¬ 
ture these inavbewe are not decided¬ 
ly informed, and mention them in this 
place only to prevent mannfactnrers 
from engaging in an undertaking of 
this kind, uithout cautions impilryl 
M. Desmond has vecommended to sa¬ 
turate wafer nifh tannin, hy affusion 
on sueces-i\e portions of oak hsvik, 
or wluile%'er may he uwed ; and nhen 
the h.'irk wi// give out no more f.'iriniri, 
to extract what gaUic at-id ve- 

1 mains in It.hy pouiingoti fresh water. 
To the /after, or a< f'/nious hquor, he 
adds one-thousandth pait bv measure 
cif siilphiiric acid ; and in this steeps 
the hide, till the hair Mill come off 
easily by scraping. When raising ta 
1 neresfary, he steep* the hide t<Mt or 
I twelve hours In \s’aXer acidulated u’lth 
I a five hundredth part, hy mensnie, of 
I fuitphuric acid ; after which the\ aic 
\ to be washed rrpeatcvlly, and srr.ipod 
nvJth the rottm! knife. Lastl\, the 
hides are to he steeped some btuirs tu 
I a Mcak solution of larit.in. tlten a few 
tiay* in a #fro/jgrr, arof this mu*/ /«? 
renewed as the tannin is exhausted, 
till the leather Is fully tanned. Tor 
the softer skfn*. a* calves, goaf*. He. 
he does not use the arid mixture, but 
milk of lime. Of substances used 
; f»'r faiinirtg, sir ti. f)a\y <d»serves, 

I that 1th. nt catechu is nearU r<piul to 
2| of gulls, .*1 of sumach. ot the hai k 
•of the l,eicester uilbuv. of •oik- 
h.-irk, 11 of the hark of the Spanish 
chestnut. 1ft of rliii-!»ark, and 21 of 
common witlou -Tuirk. with respeid to 
the tannin contained in them. He 
observes too. that le.ifher slowlv tan¬ 
ned lit weak infm>ions of bulks ap¬ 
pears to be better in ipiality, being 
bt»lfi siiflet and stronger than wli*’n 
tanned by stiong infusinns; and he 
asefibes thiM to the extractive mutter 
they imbibe. This principle therefore 
affect* the quality ol ilte materi.il em- 
ployc'l in tanning : and gnlU whieh 
contain n gi‘eat deal of tannin, make 
a hard leather, and tiatde to rraek, 
from their dericiency of extiactivo 
matter. — •'fnw. tie —/*Af7of. 

Trans. PhUoa. Vhuptafs 

i'hem. 

tantalum. See Coiumhinm, 
TARKAB, or T2RHA8. AvoIca 
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n)c i»ikrfh M n It dor* 

not did(*r mtK'Ii in iu pHnciplrti from 
I•oz7oia})a ; btit U i«i iiiiirh more com* 
p.V't, iiAid. .‘irid Kpon^v. ft i« 

pmoM allN ol ft wfutiMi-ytfUow colour, 
and cinUnin^ wore hi'tcro^cnrou«( pur- 
tlolc^. «pftr, oiiartz, ucliorl, ike. 
and »otncthlii({ more ol a cftlcareouv 
earlh. Ii eflrerrr%cc» with Acidti, i* 
nmffnrtir. and fiii»iWc per 9e. When 
pnlvcriz*»d, it *pr\c'* a* a ccm'mt. lilce 
jwzzoJana. It N fimn i in Oermany 
ami S’veden. S“c him**. 

TAUTAIIU' ACID. 'Hic ranks in 
xt*!:irh siHvi* *if wine are kept 

hci-tone tnotU'^led with a hard nnh- 
atanre, ttutfod U';lh the r«d*»ii7»n^ maf-. 
ler of the wone. and otherw «e innaire. ; 
who’h hftn long \M*en known hv tin* 
nnine of arra*. or lailar, and distin- ■ 
CUi^hed into red and wlalo ac«*i*r lin»r 
to it-* colour. This loMUtr putitU'il hv 
•olution. hllration. and i*ry«ialh/atftiu. 
WftH termed cieam oi ecx'-tals of l^r- 

far. If iva* aJirrwardt disrorered. 
thit it c«m*»,*l<»d «»t ft yectilr.vi acid 
cotu'doe^i n ith potadi ; ami the hup- 
p/M/f/./u U M'fls f>rr«)ed durfufir 

the f»‘Vw»entatV»n *»t the a‘\ne, 
djsinorcd tv Hocrhanve. Nemnann, 
amf of/iers. u'/io **t\o\vf t Chat ft r\- 
Uted teadv formed in the juire of ihe 
lfr:«|M>. It j.aw isr heeri foand in 

other frtiitH, parlii'nlarlv before they ; 
arc ttto tipe; and in the tatuarim). 
suiwac, haUit.canlitUH heiiedictti*, and 
the f»»ols *»f rchlhailou*. c'ermamler, 
and ii.i/e. The «epai.<tt«in <»i tartaric 
arid from Ihi** a«- duhoM fait, i*. the 
fir«t dist»*ver\ td SeKeele that i* 
known. He tied tin* >up<*rlln* 

<Mis arid hv n idio;f chalk to ft *>1 lutitni 
i»f the ««u|H*rtartratc in h dliiu' a*ater 

«■* Jortif ft* anv edci VC<cenr«» ensued, 

and evjiellcd the acid Jivhu the |»r«vi- 
pttatcl tartrate ol hme hv ineatis oi 
the suh'hunc. Or four pait« of tar¬ 
tar ma\ he l».*i1ed in twenty i»r twenlv- 
f«*ijr ot vcftt-r, and one part of --ii!- 
phnrir acid, added gradualiv. iiv 
cfifitinuinir th“ h'Mliinr fhc sulphate of 
potash will tall down. When the 
)it|iior i»i reduced tti one-half* it is tt> 
he filtered, and if any more sulphftte 
lie deimsited h> t'untinuing the hoiliiuf. 
the tiiterinir must he repeated. When 
no mure is thrown down, the liquor U 
lt> we evaporated to the consilience 
of A avriip. and tims erystaU of tar¬ 
taric acid, equal to halt the wetirlii of 
the tarUr etoployedi wUl bt: olHaineA 


The tartarfe aeid may be procured fn 
needly or laminated cryHala, by eva- 
poratinif a solution of it. Itt taste ta 
very acid and aereeahle, no that it 
may ftupply the place of lemon-juice. 
It is very soluble in water. Burnt in 
an open ftre it leave* a coaly residnum; 
in Close vessels It gives out carbonic 
acid and carhiiretted hydrogen gas. 
Ilv dlsiUlinc nitric avid off Uie crys¬ 
tals they may i»e converted int>« oxalic 
acid, ^Vid the nitric acid pesnen to the 
I stale of nitrous. The tartrates af 
, lime and harvle* are whiv*, pulveru¬ 
lent, and insoluble. 'rarlrate of 
siintitlan, fi»rincd bv the double dc- 
coinposirhm of niuriate of i<trontian 
and tai-trtile of potash, according to 
Vaiiqtieltn, is ftoliihle, crystallizahle, 
and vouHibls of stroiuian and 

4r‘l‘2 ftciil. That of rnagnettia fcvuia 
a gelatinous or gumiiiv mas*. Tar¬ 
trate of potash, the lartarizcd kali of 
the imndou college, and vegetable 
salt of some, formerlv railed solutdo 
la.rlar»bci-fttiv • mio'h mori^so than the 
.-Mperfaifra/e, r*^y*t tlliztv /// ohhmt^ 
*qu.iref. hevelied al the exlrciniUes. 
it has a hi'terlsh tftsvt*, und is decom¬ 
posed by heal, fts i/s solution is even 
hy standing some lime It is use I as 
amiid purgative. The snpertartrate 
of p»fta*;b. ft/ready iiir*iit/ofie<f at the 
heginninu oj tiiis arlicie, i--much used 
as a <‘ooimg uiid gently opening inedl- 
cine, as well as in seveta! chewical 
..111 pharniftceulical preparation*. 
Dissolved in Water, with the addUion 
of a little Migfti, and a sliee or two of 
lemrm-t»eei. it forms an agreeable 
ciMiliue drink hy the name of impe- 
ri.il ; and if an infuMon of green 
hibn be used instead of water. It 
makes one ««t the pleasantetut liquors 
of the kind w'.th vvhich we are ne. 
qtiainted. Mixed a*ith an equal weight 
of nitte. and project’Ml into a red-huC 
vnicihle, It dtdoimtes, and forms the 
w'nte (lux; treafel in the same way 
with hall its weight of nitre, it forms 
the t>lack ffnx ; and simply mixed with 
nitre in various proportions, U is 
cull.-d raw dux. It i« likewise nse4 
in dyeing, in hat-making, in gilding, 
and in other art-. By saturating the 
MiperHuons acid in tlu« siipertar:rate 
with sudft, a triple salt is formed, 
which erv'slallizes in large regular 
prisms ofVight nearly equal aides, of 
a bitter taste, elfforeseent. and soluble 
la about fire ports of water. U cos* 
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«Utf» (K'CoHIngr to VattqitoHtf* of M 
l>art« tartrate of pota««li and 46 tar* 
irnte of ikotla ; and waft on«'« in much 
repute as a purgaticpt by the name of 
KochMle sa!t» or ftol de seifnette. 
TJie tartrate of soda Is mui h lew 
soluble than thU triple ^alt. and crys¬ 
tallizes in slender needles or thin 
platen. The tartrate of ammonia is 
▼ei*y ftoniMer hitler salt, and erystal- 
litoft eaitilv. It ift spontanemiHly de* 
coniposahle. Thisi t4»o wnh tav- 
traloof potash atripio 8.:U. the !>ohi> 
tlon of which yields hy cooline. fme 
pyramidal or I'n^niatie eflfl<irc-ccnl 
cfy^taK. 'rhoiii:h both the neutral 
*h)I« that roinpit>e it are bittcr»thi'« 
not. but ha* a cooliny: taste. 

TAllT.tfl. is deposited 4*u the shies 
of cask't during the fermentation of 
M*ide: it form* a linink' nmie 4»r Irs** 
fhii k. which i"* scraped off, Thi** is 
railed crude tartar, and is sold in 
l^aii^nedor In to 15 franco the 

({tiiiitn!. Ail wine^ do not afford the 
sa.oe 4piHfritv of tartai. Neumann 
rcinutki*d. that the Itun^carian wines 
Iclt only a thin «iratuiii : that the 
wines o^ ri ancp afforded nmre : and 
that Ihp Khenish %vtiies afforded the 
piire*«I and the greatest qumititv, 
Tartar is dt«ttn^ui«>hcd troin it'> cobnir 
it4(<»r<Mi and wli't'*: Ihe lirst isadoriled 
bv red nine. Tartar Is puritied lr4tin 
an nbundai.t extractive {trincirle. i'V 
ptoc<'««cH which are pxpriitea at 
5font|»ellier an4l at Venb'p. 'I’he f4»l- 
bm hiff i« the prore!i».«» ti«ed at Mi-iit- 
pelbcrThe tartar is d;»isolvcd in 
water, and suffered C!'%ftlallixe hs 
rooli* p. The cM'^taU ^rc liien boiled I 
in another v> sscl. w.th ti.e add.ti4m of 
five or ^iv pounds 4if Ihe V'h*t4* atpfi* | 
iaeeotis earth o{ .Murviel to e;irh ipiin* i 
tai 44f the «Hil. After this bniltnp ! 
With !!ie earth, a >ciy whi?e salt I* i»b- 
tuine4i l»y ecaporation, which Is knon n 
by tli'» name of cream of tartar, or 
the aridniom inrtrate of pota**^. M.- 
fipMiiaretz has infoimcd u«, that the 
pr<H*ess used at Venire eonsints, 

1. In drying the tartar in iron 
boilers. 

2. Poiijj.iiiip It. and dissolTin^r it In 
hot water. wh;eh« by pooling. Affords 
purer ci\s?e'ft. 

3. llodKs.dvlnp these errslais in 
water, and einrityinif the solution by 
^whites of atnl ashes. 

The process of Monlpplttpr Is pre- 
ferabie t4» that of Veiiicc. Tho addi- 
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t\<m of the asttev introdfrees a forpiffa 
saU» which alters the purity of tha 
pr4»duet. S<*e TartaHt Arid. 

TAIiTAR fVHALYIIKATKU). 
[This i« prepared by boiliftir threo 
i parts of the snperfnrtrate ol potush 
and tW4i of iron tilinir> In fortyslx 
parts of water, til) lln* tartar appears 
to be dlssolvfHl. 3‘he lUpior i*» »heii 
hitered, and cryMAls are 4lcp<iil|cd «»n 
eoolina. more 4»f which are oMainod 
bv ronlinniin: the evapjiration. 

A K*r A R ((* It K A M 5'). The 
pn^uiur mime of tiic puiided super- 
tart r.-te id pof;?'h. 

TaHTaH (VKlTHCl. Tlic super. 
I tarti'ite 4>t polaxh in il'* natutal state, 
bclojc It bn-* liccf, ptinhed. 

TaHTaU (KAltrrU ;, The tar- 
tratc of f>olnhli and untimMitV. Hce 

Ati'HhiiH V 

TAKTaK of TIIK TKETII. The 
poptil.ir n^ioc for the roncretbui tiuil 
so iTvNpumtlv incrnsl* the tceihi uuii 
v%l!icb riin«tsi«t apparently of pho». 
pituic id lime. 

TAHTAR (IIEOENFUATIM)). 
Acetate ot iHdu«h. 

TAHTAli fSAET OF). Ti e Mib- 
carlMinafe of pof^^h. 

TaUTAK iSKflllvT FOLI VTKO 
K.\K'ril OK). Ac»du!eiri pof.'i«h. 

TaIITAU (SOIA. IILH). Nsutidi 

taitrate of pota«^t'. 

TARTAR <\ ITRI«>LATEI)> Sui. 

ph.4(c «»f IKitash. 

T.AHT.\R1NK. The name p\\rt\ 
by Kirisan to the vt^ifetnble alkah. 
or po;;«sii. 

TAlirAROt'S AFin. See Tar. 
fnnr A* i f. 

T A11TH ATK. A mmt ral r4im- 
ou id of 11»o tartaric acM with a 

esc. 

' TliAllS. That pccitlitr fftij.I which 
I- ciuploTcd in iubni'atdi^ the rye. a'ld 
ahich IS cmitfed in p'leat qiiaiittties 
ahriiwe rzrrc«ift k'rief by weejiiii^, 
i« known by the name of fears. K4»r 
nn jicriirite analysis < f thi^ ibti-! we 
are indebt4‘d to .Me*«T’«. Koii^ciin and 
V;tuque!{fi. The Injtiid e.aih‘4l tears 
:s trauipnrerit and cobniiic-s like 
wafrr; it has sear^'cly any but 

iU tante is always pereeptttdv salt. 
Its sperlfte Kiarlly Is H.Tincwimt ^rrat. 
er than that of dutiltcf) water. It 
tiven to pa^r stained with th»* julet 
ot the petals of mall'^ws or violets a 
permanenlly ftcen e4doup, and therv^ 
lore contains a fixed alkali. It unites 
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Irtlh w»t«r, wlictW cold or liot, in all 
proRortinn*. Alkalis unite with it 
readily, and* n-iider It more duid. 
The miiienil arids produce no appa¬ 
rent chance upon it. Kxpnscd to the 
air, this liifuid irradually evapf>ratea, 
and benonico thicker. When nearly 
reduced to a state of dryness, a num¬ 
ber of cubit crystals form in the midst 
of a kind of mucilage. These crys. 
tals possess the pr»|>erties of muriate 
of Mida ; but they tinite regctable blue 
Itreens, and therefore contain an ex¬ 
cess of soda. Ttie murilacionus mat¬ 
ter acquires a yellowish colour ns it 
dries. Tears .arc composed of the 
fullowiuc iiicredients;— 

I. Water. 

S. Mucus. 

y. Muriate of soda. 

4 . .Stwia. 

0. Phosphate of lime. 

t>. i’bosutiate ol soda. 

The s.aline parts amount only te 
aloiut 0*01 of ti.e whole, or probably 
not so lottril. 

TKK'ril. The basis of the sulo 
st.ince that forms the teeth, like tlial 
til otiict tones. fSee /tone) appear- 
to lie |ihosp1ialf ol lime. Tl.e enamel, 
bowescr, acr.irdinir to .Mr. Hate'iett, 
ilittcrs ti'om otlier 1 m mv sob-taiices in 
beiiifr de*tito!s of e.aitilacf* : lor ra«p- 
loifs ol ciiainel, o macerated in di¬ 
luted acids, he toiind were wholly dis- 
solted : nliiie ru-piii|'s of 1 . 0110 , treat¬ 
ed ill the samp niaiiiier. alir.ays left a 
carliiacinous sitlislaiice iioiouchcd. 
Kce /tone, 

TK1-KSI.\. Sappliire. 

TKl.t.l'itlI'.M. .Moeller first sus¬ 
pected I tic existence of a new metal 
ill the aiiriiiii pnraitiixicuin, or protde- 
maticiioi, n Ill' ll has the appearance 
ot an ore of cold, though eery little 
can Im' extr.ieled troni it. Kla|iroih 
afterward estaldislicd it- existence, 
not oiilv in tills hot in some other 
Traiisylsaniaii ores, and named it lei- 
luiiuni. Pure tellur.uni is of a tin- 
white eoliiur. vercitic lead-crev. 
with a hich metallic lustre : of a fo. 
liated fracture; aud very hrittle, s« as 
to lie easily pulverised. Its sjieeilie 
ftravity is A'lt.h. U melts helnre i|ini- 
tion. reqoirinc a little hicher heat 
than lead, and less than antimony ; 
aud. oeeordinc to timeUii, is as Tola- 
Ule as arsenic. When cooled without 
a^iution, ita ctttfac* hat a crystal- 
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llzed apMarance. Before the blow¬ 
pipe on charcoal it hums with a vivid 
(due light, greeiilsh on the edges } 
and is dissipated in greyish-white va¬ 
pours, of a pungent smell, which cun- 
dense into a wliitc uxide. This oxide 
heated ou rharcoal is rcdue.ed with a 
kin/1 of explosion, and soon again vo- 
latilixed. Heated in a glass retort it 
Inses Into a straw-coloured striated 
mass. It appears to eontain about 16 
per csgit of oxygen. Tellurium is oxi¬ 
dized and dissolved by the principal 
acids. To sulphuric arid H gives a 
deep purple colour, M'ater separates 
it in lilack flocculi, and beat throws 
it down in a white precipitate. With 
nitric arid it forms a colourless tulu- 
tiiin, whirl] remaius so when diluted, 
and affords slender dendritic crystals 
by evaporation. The muriatic acid, 
witli a small portion of nitric, 
a transparent solution, from which 
water throws down a white submo- 
riale. Tliis may he redissolved al¬ 
most wholly hy repeated atrusiunt of 
water. Alrohul likevris^precipitates 
it. Siilpliiiric acid, diluted with two 
or three parts of vyeter. to which a 
little nitrir acid has lieen added, dis¬ 
solves a large portion of tlir roetid. 
and the s/dution is not decomposed by 
w.iter. The alkalis throw down from 
it- soliitivins a white precipitate, 
which is soluble in ali the acids, and 
liy an excess of the alkalis or their 
earlionates They are not precipitated 
tiy pnissiate of potash. Tincture of 
galls gites a yellow ffoeruleiit preeipi- 
tate with tlieiii. Tellurium is preci¬ 
pitated from tiiem in a metallic slate 
by sine, iron. tin. and aiiliniuiiy. Tet- 
Inriiini fused with an equal weight of 
sulphur, in a gentle heat, furnis a 
Icud-euloured striated sulpburet. Al¬ 
kaline sulpliurets precipitate it from 
its solutions of a lirown nr black 
eidonr. In this precipitate cither the 
metal or its oxide is comtdned with 
sulphur. Each of these sulpburet* 
burns with a pale blue flame, and 
while smoke. Heated lit a retort, 
part of the sulphur is sublimed, car¬ 
rying up a little ol tlie inelal with it. 
it doe* not easily auiaigainate with 
quicksilver. 

TKI.lsl’KETTEI> HYI>BO«EN. 
A gas obtained by the union of t«Uu- 
rium and bvdrogcu. 

TKMFEEaTCRB. Tb* acMlUa 

U* 
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heat. M measuKd t>7 tbe tbermomc- { 
ter.-^ee Calerie.'CombuHion, Con-\ 
gtlation, mnd Pvnmeter. 

TKNACITY.—See Adkttion. ' 

TBNNANTITE, roniist* of cop¬ 
per <5-32, sulphor SS'74> areenic llw. 
Iron 9'*6, »ille* 5. 

TBRRA TONPBROSA.—See^CA- 
ry Soar and Barytet. 

TERRA JaPONICA. Catechu. 

TBRRA LBMXIA. A red lK)lar 
earth formerly esteemed iu medicine. 

TERRA SIENNA. A broita bole 
or ochre, aritb an oraiifre cant, brought 
from Sienna in Italy, and used in 
painting, both raw and burnt. When 
ouriit It becomes of a darker brown. 
It resists the tin* a lout; time without 
fusiog. It adheres tu the tongue very 
foreihiv. 

TERRE VERTE. This is used as 
a pigment, and contains iron in some 
tDiknnwn state, mixed with clay, and 
eometiines with chalk and pvrites. 

THALUTE. Eiddote oi Pistneite. 

THERMOMETER. An Instruinent 
for measuring lieat, founded on tlie 
principle, tttat the expansions of mat¬ 
ter are proportional to the augmenta¬ 
tions of temperature. 

THORINA. An earth discovered 
in 1616 hy M. Berzelius, in small 
<iusntities in the gadoliiiite of Korar- 
vet. It re'emhles lireoiiia. To <>l>- 
tain It from those minerals that con¬ 
tain pnrtnxide of cerium and ytlria, 
sre must separate t'le oxide of iron by 
auerinate of ammonia. Tlie deutox- 
Ide of cerium is then precipitated by 
the sulphate of potash; after n hieh 
tlie yttria and the new rartli are pre. 
eipitatrd together hy eanstie ainnio- 
nia. Bissolve them in mnriatir acid. 
Evaporate the solution t*i dryn*ss. 
and p<iiir boiling water on the resi¬ 
due, which will diasolve the greatest 
IPirt of Uie yttria. Oissolve the resi¬ 
due in muriatic or nitric ari'l, and 
evaporate it till it becomes as exact Iv 
neutral as possible. Then pour water 
upon It, and boil it for an instant, 
'liw new earth ia prerlpitateil. li) 
aataratiag this iiqura. and boiling it a 
aeeond tine, we oMain a new | recipi- 
tate of tbe new earth, 'rfals earth, 
when separated by the filter, has the 
appearance of a gelatinous semi-trans- 
parent mass. When washed and 
dried it becomes white, absorbs ear- 
boiiic acid, and dlMwlTO wtth dfidr- 
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veteenea ia aeida. 'I%oagb ealeiiied, 
it retalua its white eolotu*, and when 
the heat to which it has lieen ex¬ 
posed was only moderate, it dissolves 
readily in muriatic acid ; but if the 
heat has been violent, it will cut dis¬ 
solve till it he digested in strung nui- 
rlatic acid. When dissolved iu sul¬ 
phuric acid with a aliglit excess of 
acid, and subjected to evaporalion, it 
yields transparent errstals. This eartli 
dissolves very easily in nitric acid. It 
dissolves in muriatic acid, in the same 
manner as in nitric arid. Tbe solu¬ 
tion dues nut crystallize. Tliis eartli 
combines uitli .avidity with rarlionic 
acid. Ttie ferruginous prussiate of 
potash pov.red into a solulimi of tills 
earth, tiirows down a white precipi¬ 
tate, wliicli is roinpletely re-dissoived 
by muriatic arid. r.auslir potasli and 
ammonia have no action on this earth 
newly precipitated. Tiie solution of 
carbonate of potash or carbonate of 
aninioiiia, dissolves a small quantity 
of it. wliirh precipitates again when 
the liquid is supersaturated with an 
acid, and then neutralized by caustic 
ammonia. Thorina ditfers fioni alu¬ 
mina by its insoliiliility in hydrate of 
potash ; from gliicina hy the tame 
property ; Iruiii yttria tiy its purely 
astringent taste, without any sweel- 
lieis, and by the property which its 
solutions possess of lieing precipita¬ 
ted hy Imiling when they do not con¬ 
tain too great an excess of acid. It 
ditfers from zirconia hy the futlowing 
pnipertie.';—I. .Viter being heated to 
redness, it is still rapable of lM>iilg 
dissolved In acids, g. Sulphate of 
potasii dues not precipitate it from its 
solttlinns, while it precipitates zirco- 
nia fri>m solutions rontainiiig even a 
eonsideratdr excess of arid. 3. it ia 
precipitated by ox.aiate of amniuiiia, 
wliich is not tlie case w'ilh zirconia. 
4. Kiilphate of thorina rry-lallixea 
readily, while siiluhate of lircoiiia. 
supposing it free from alkali, farms, 
wlien dried, a gelatinous, transparent 
mass, without any trace of rryatallU- 
alinn. 

THBRINt’M. It U supposed that 
the preceding earth, like licoe, ba¬ 
rytes, and otliers. Is metallic ; and in 
that case the base would be properly 
named tliorinuni. 

THUUTB. A pracb-hlosaom-eo* 
lotutd ininegAl ItHuid la Norwaji. 
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imJMMlSTONE. Axinlte. 

TIN, j* a Dirtal of ayellowiali-whiu 
colour, eonsidrrahly harder than lead, 
acareely at all tunorour, very roal- 
leahle, tlioufth not very trnaeioua, 
Vnder the hammer it in extended Into 
leave* called tin-foil, whirh are alioht 
one-thoiiaandth of an inrh tliick, and 
miabt easily lie beaten to le»* than 
half that ttiieknefs, if the purposes of 
trade reijuired it. The process for 
making tin-foil ronsists simply in ham¬ 
mering out a nuinher of plates of this 
metal, laid together upon a snioeith 
block or plate of iron. The stnullest 
sheets aie tiie thinnest. Its speeltic 
gravity is “■». It nielts at about the 
442 deg, of Fahrenheit's thermometer, 
and hy a continiiaiiee of tlie lieat it is 
slowly eonvrrled into a white powder 
hy oxidation. IJke lead, it is brittle 
when healed almost to fusion, and rx- 
bihits a grained or fibious texture 
If broken by the blow of a haiiimer; 
It may also be granninted hy agita¬ 
tion at the time of it« triinsitiun from 
the fluid fo tl.e 'olid stale. The oxide 
of tin resists fusion more strongly 
fhan that of any otlier metal; front 
which properly it is useful to form an 
opaque white eiianiel when mixed 
with pure glass In fusion. The bright¬ 
ness of it* surface, when scra|>ed. 
Soon goes off hv ex| osure to the air ; 
but it is not subject to rust or corro¬ 
sion hy exposure l» the weatiicr, fon- 
renlrated sulphuric acid, assisted by 
beat, (llssnlics tialf its weight of fin, 
at the same time tliat sulphureous 
gas escapes in great plenty. Hy the 
addition of water, an oxide of tin is 
preeipllated. Sulpliiiric acid slighUr 
diluted likewise acts upon tbit metal ; 
but it inurli water be present Uie so¬ 
lution does not lake place. In the 
sulpliurir solution ol tin, tliere is an 
nrtual li>rin.-ttinn or extrleation of 
sulphur, which renders the fluid of a 
brown colour wliiic it 10111111000 heat- 
e<l, but substdes by sooliug. The tin 
t* liken ise precipitated In the form of 
a white oxide, by a contlnunnee of 
the beat, or by long standing without 
heat. This solution affords needle- 
formed crystals by cooling. Nitric 
arid and tin combine together very 
rapidly, without ttie assistance of 
beat. Most of tlie metal fnlts down in 
the form of a white oxide, extremely 
diAeuU of reduction; and the small 
poitioD of tin which remaiot suspend- 


ed, does not afford crystals, but falb 
down, for the most part, opM the ap¬ 
plication of heat to inspissate the 
fluid. The strong action of tlie nitric 
acid upon tin, produces a singular 
phenomenon, which is happily ar- 
counted for hylbe nwiilem discoveries 
in rhemistry. Sf. de Morvrau has 
ob-erred, tliat in a solution of tin by 
the nitric acid, no elastic fluid is dis¬ 
engaged, but amoiooia is formed. 
Tliis flikati must ha«e been produced 
hy the nitrogen of that part of the ni¬ 
tric acid which was cmploted in af¬ 
fording oxygen to oxidise the tin. The 
muriatic acid dissolves tin very readi¬ 
ly, at the same time tliat it becomes of 
a darker colour, and ceases to emit 
fumes. A slight effervescence takes 
place with the disengagement of a foe¬ 
tid inflammable gas. Muriatic ^cid 
suspends half its weight of lin,*and 
does not let it fall by repose. It af- 
foidi permanent crystals by evapora¬ 
tion. If tlie (in euutain arsenic, U 
remains undissolved at the bottom of 
the fluid. Recent miiriJle of tin is a 
very delicate test of mercury. M. 
fhenevix savs, if a single diop of 
saturated solution of neutralixed ni¬ 
trate, or muriate ot mercury, be put 
into MX) grains of water, a lew drops 
of Hdiitiitn of muriate of tin will ren¬ 
der it a little turbid, and of a smoke- 
grey. He sdds, that the effect is per- 
ceptihle it ten times as iiiueh water be' 
added. Aqua regia, consisting of two 
parts nitric and one muriatic acid, 
combines with tin with effervescence, 
and the developeineiit of luueli beat. 
Ill order to obtain a permanent solu- 
tton of tin in this arid, it is necessary 
to add the metal hy smalt portions at 
a time, so that the one portion may 
lie entirely dissolved Ijefore the next 
piece is added. Aqua regia in this 
manner dissolves half its weight of 
till. The solution is of a .iMdish- 
hrowti, and in many instances assuinca 
the lorm of a eonerete grlatliwus sub- 
staiire. The addition of water some¬ 
times produces the concrete lorm in 
this solution, which is thou of an opal 
colour, on account of the oxide of tin 
diffused through its substance. The 
uncertainty attending these experi¬ 
ments Willi the solution of tin in aqna 
regia, seems to depend upon the want 
of a sufficieut degree of accuracy in 
ascertaining the sperifle graviUeaof 
the two aeliU which are nriaed, the 
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qnant)t>t of each, and of the tin, to- 

f ather with that of the wntcr added. 
t f« probahte that tlu* t(|KintaiieouH 
as^umptioit of t!ie concrete Mule dr- 
pendu u|>on water itnhiiied from the 
atmf>e{diere. The solution of tin in 
atjn.i leaia t^iieed hydyere, to heiitlit- 
en the tMilour^t of coehiiieat, f(um-lae. 
and some other red tiiittiirein, from 
riiiii*'on to n bright acnrlet, in the dye¬ 
ing of woollen^. The acetic arid 
acnrrely act« upon tin. The operation 
of other aeid^J upon IhN metal ha* 
been lilUe imjuircd int»». )*hosphate, 
flnate, and hornte of tin have heen 
formed hy I'reeipifatinir the niniiate 
%Vfth tt«e re-.peeti^e nentral nalu. If 
the rry'^taU <*f the valine einntdnation 
of c«k|M rr oith the nilrie acid he 
grossly powdered, moistened, and roll- 
cd up in fin-totl. the "alt deliquesces, 
ntirqpts frimr s are emitted, tfie inas*« 
h»»ro »!••» f* d. and suddenly takes lire. 
In thN ovpeitinent the rapid lran«i* 
Iron of the nitric aci t to th# tiu, t" 
su''p«’"ed t * produce or derelope heat 
to ure to the iiUhr salts ; 
but t ywhat particular changes of ca- 
paerty h.aM not been shewn. If small 
pieces of phospimnis be thrown on 
till in fuoion. it will take up from J5 
to 20 per c‘'nt. and form a silvery 
whit" {hosphnret of a foliated tex¬ 
ture, and soft enough to he cut with a 
kiltie, though but little malleable. 
Tbi^ phosphiiret may be formed like¬ 
wise by fusing tin htings with eoncrete 
phosphoric acid. Tin unites with bis¬ 
muth by lusioti, and bec<»mei harder 
and more brittle in propc^rtion lo the 
quantity of timt metal n Ided. With 
tuck d it forms a white brdliaiit mass. 
It cannot easily be united »n the di-; 
reel %vay witli arsenic, on account of , 
the volatility of this metal ; but by i 
fieallng it with the cumbiiiation of the i 
arwniral add and potash, the vail is I 
partly deroin|rt)sed ; and the tin corn* | 
luning with the acid, liectuue.* con- 
rerted into a hrillinnt brittle com- 
und o| a plaited texture. It ha* 
eti sard, that al. tin eontaiit* arse, 
nir, and that the erackitng nojsc I 
which is heard ujorn hen'ling |ueee*o( 
tin, is pioditred by thi* iinpuiity ; hut 
from the experiment of Haycri, Ihis 
appears not to he the fart. fhd»alt 
unites with tin by fusion, and form* ;» 
grained mixture v( a colour sligtitly 
inclining to violet. dCiiic unites ^cry 
well with tin, iucreatiug Sta hardness 


and diniinisldng Its diictlUty. in pro- 
poitiuii as the qiiaiitity «•! xinc U 
greatoi. This is one ot the principal 
additions used in making pewter, 
which ciuisists tt«r the must part of 
tin. The best pewter dues not con¬ 
tain above one-twcritleth part of ad- 
ifiixtiire, w’hich ronsists of zinc, rnp- 
per. bismuth, or 9uch oilier iiirtaJlle 
siiiistatices as experieitco has shew'u 
to i»p most cundiicive lo the improve¬ 
ment ol It* hni*duess und colour. The 
inlerior sorts of pewter, more espe- 
ciaMy Chose used abroad, contain iimch 
lead, have a blnivh colour, and arc 
s<iit. The tin usually met w'ith in 
coiiiinerce in this couiitt*y, has no ad- 
inKUirr to impair its purity, exicpt 
such as may uceidriiCadly etude tht 
workmen at the mines. Itut the tin 
: met with in foreign countries i* im» 
much debased hy the dealers in that 
■ atllcle, especially the Dutch, that 
' peuter and tin are considered atiroad 
' as the same substance. AnUmony 
f forms a very brittle hard mixtmo 
1 with till; the specific gravity ot which 
1 is less than would have been deduced 
I h^' computation fnutt the specihe gra- 
I vities and quantities ol each, se| a- 
rafely taken. Tungsten fused with 
twice Its weight «<f tm. ailords a 
brown spongy ma-s, which is some 
w'hat ductile. The usfi uf tin are 
ver> numerous, and so uell kiiowu 
that they scarcely need he iminled 
out. .Several of them have been al¬ 
ready meii!i»iiieil. The tinning of 
iron and copper, the siUettng o( bmk 
Ing’giassrs, aiHi the fabriralion of a 
great variety of vessels and utensils 
for domestic' and other u*es, are 
among the advantages derived from 
this ntelnl. 

TI.VI'AL. Crude borax, ax impoit- 
ed tfom the Kast Indies. 

TlNtil,ASS, Itismuth. 

TiN.VIMi.—S^ee /row, 

TlT.tNITES. 'i'hiM name has 
been given lo certain ores of titaui- 
tiin. ciiftiaining that metal in the 
stato of oxide. See the following ar¬ 
ticle 

TIT.VNU'.M. Several years ago, 
the Ilev. Mr. t»reg€»r di^ctivcred in 
R kind of ferruginous sand, found 
in the vale of .Menachan. in Cornwall, 
what he sti posed tti he the oxide of a 
new metal, hut W'as unable to reduce. 
Klaproth, afterward* analyzing whaC 
wax called the red zchorl ol Hungaryi 
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fnuml It l« ho tlio pnro o\idf of a i».‘w 
inolat, \rhtffi lie iiamofi Utanium, 
and Uio Kfiiiie with the menachariite 
of .V|r. tire^or Sinre that oxide of 
ti'anifim hiix been iliscoTerod iii ne* 
veral foM«||K. We d*» not know that 
tlfannim htin h<*eii roni|deteU reduotHl 
except by JUuntpadtiis. who effected It 
hr tnean'4 of eharrual only. TUc ox* 
He he employed wa^ obiain^ from 
the deconip<f«iTion of pallnte of ti¬ 
tanium by tixed alkali. The metal 
wax of a dark eopper rolour, with 
imieh metallic tirilliaiiry, brittle, and 
i:i aniall 'rales eonsiderably elastic. 
It tarnNlien in the air. and it* easily 
o\idir.e<l by bent. It then aei^iiipej* a 
b!tt!sh aspect. It detonates with ni¬ 
tre. a.~>d is highly f.iiiisible. All the 
dense arids act upon it with consider¬ 
able enerity. Acc<>r<ttn»r to V auque- 
1in« it is v*datiiii;ed bv intense heat. 
The native red »»xide Is in«obiblc in ! 
the siilphiitir, nitric, mnriatir. and I 
nitro-miiviatir acids: but if it b« fu- j 
aed with six parts o| carlwinate of pid-1 
ash. the exi le is dis«Mired %%'lth offer -1 
xescences. The sulphuric solution I 
when evaimrated becomes frelaloious.! 
the nitric affonis rhmnboidnl rr>staN ! 
by spontaneous evaporation, but 
rendered lurMd bv ebullit'tm : the | 
iiifirialic liecono's cf*‘lailnotj«, orilof. | 
euieiu. by hi*at. and tiansparent rr>»»- ; 
taU form in it svheii cooled ; tut if it \ 
be boded, '•xvjfcnued inuvi.ilir aril 
iras isevdved. :vtid a white oxnle | 
thrown down. i*h»*sphor5r and ar^^e* i 
tiir a**ids lake it Irom tite oilier-,) 
ami form with it a whbe pieci(>it.xtc, | 
These prcrtpUales aie '»idnble m niU'i 
riatir acid. I*nt in no odier. The | 
lutions o( titanium ;;tve white pre-j 
cipitatCH w.th the u!kaH’«, «ir tfieiri 
rarbioiafe* : rineiure of i^alU vj>C'* a ' 
browni'«h-red. and prnssi.ite ot pot*! 
a*li a hrownish-vellow. li the priis.j 
Stale pr*»duce a itrC’Mi precipitate, this, I 
according to l^owits. is iMVini? to the j 
pre'kenre of iron. Zinc immer-ed in 
the Mentions, chaiures thcir colour: 


luted. M. ChPnevIx obtained as pala 
white phosphurett with some lustre, 
brittle, oi a ifranuiar texture, and 
n<it very fusible. The oxides of iron 
and titanium, exposed to heat with a 
little oil and charcoal, produce an 
alloy of a |rrey colour, intermixed 
with brilliant nietallie particles of a 
Xnldeu vetlow. Oxide of tttaniam 
was used lo ffive a brown or yellow 
colour in painting on porcelain, bo- 
(ore its nature was known ; but it 
I was found difficult to obtain from it 
an (iiiiform tint, probably front its 
not briujf in a state of purity. 

Tl> l.«U (BaUain ot;. This sub¬ 
stance is obtattied from the tolulfera 
lialxamum. a tr.-e which grows m 
South America. Toe balsam (lows 
from incisions made in the bark, it 
comes to Europe in small gourd shells. 
Il IS of a reddisb-browu colour and 
cotMideralde consistence; and^dien 
exfKiscd to the air, it becomes solid 
and brittle. Its sinetl is fragrant, 
and continues so. even after the bal¬ 
sam has become thick by asr**. When 
distillcJ with water, T*‘^ds very 
little volatile oil. but impregnates the 
water stroiigiy with its (a*tv and smell. 

quantity «! ben/otc acid sublimes, 
if the disidhatiuu be continue I. Mr. 
Hatcbcit found it oolutile ui the alka- 
like the rc«»t of the baUauis. When 
he disstdwl it ill the sm.illcst pos.ii. 
b<c qii.'ixitity of h\iviumof )Md'«sb. it 
romple***ly b»st iu own mbmr. and 
as«utn'‘d a fragrant smcU, somewhat 
reseinb!in;r that of the chive pink. 
" Till- sincll.” .Ur. Il.xtcbett «»bserve», 
'* il not lugitive, for it is sUU retain¬ 
ed by a solution which was prepared 
in and has remained in an open 

<!.i^s during Ibnr months.'' When 
digestfl In -ulpliuric acid, n rotisi- 
dcratile quantity o! purednenzoic acid 
suMimes. When the solution *if it in 
this acid is evainnatel to dryness, 
and the residtium treated with alc«»- 
hol, a portion of aitilicial tannin is 
ohtained ; the re«idual charcoal 


from yellow to I inlet, and ulliinntely | amounts to 0*64 of the original hal¬ 
lo an indigo ; tin produces in them : sain. Mr. Katehett found that it dis- 
a pate red tint. v'Uich d'*epc:i8 to a j solved in nitric acid, with nearly tbe 
bright pin pie red. Ilydn»siilphiiret same phenomena as the resins : but it 
of p«»tasli throws down a brownish- assumed the smell of bitter almonds, 
red precipitate, but they are not de-i which Ic I him to suspect tbe forma- 
eoinjmsed by sulphuretted hrdroxeii. lion of prussic acid. Ouring tbe solu- 
llv eKp 4 ,«tng piiosphate of titanium, lion in nitric acid, a portion of ben- 
inixe*! wdh cliarcoal anti borax, to a sole acid siildimes. Ity repeated di* 
▼iuleot beat, itt a double crucible gcsUonsi it is converted i&to arUdclal 
W/ 
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taimiii. tt I* tAtftUf soluble in aIeo> 
bol, from wbteb wiiter separste* the 
whole of it> except the bentole and. 

TOiMnAC. A white alloy of cop* 
per with arsenic, commonly brittle, 
thoneb if the quantity of arsenic be 
eraalK it la bow ductile and inalle- 
able ID a certaia decree. It is roioe- 
times celled White copper. 

•roPAS!. Accordinp to Profesaor 
Jameson, this mineral contains three 
aob*specle*, eonuaon topas, schorlite, 
and pbysalite. 

Common topas.—Colour, wloe-yet* 
low. In granular concretions, dis- 
aeminated and cryslalliaed. Hplen- 
deiit and ritreoiu.' Cleavsfce perfect 
and perpendirujar to the axis of the 
vilsni. Transparent. Ilefracts dou¬ 
ble. Harder than quarts or emerald, 
.but softer than corundum. 6p. vr. 
3*4 to S-d. The topas of llrasil, Si¬ 
beria;^ bUicla in Asia-Minor, and Sax¬ 
ony, urbeii heated, exhibit at one ex¬ 
tremity positire, and at the nttier, ne¬ 
gative eleetridty. It also becomes 
electrical by friction, and retains its 
eiactricityrer) lonf. Its constitnents 

ore. 

Brax. Top. Bax. T. Sax.T. 
Albmina d8-38 b7'43 59 

Silica 34-0I 34-34 35 

Fluoric add 7-?« 775 5 


1(»-18 09-44 99 

Berxrlitts. Ktapr. Klapr. 

TORTOISE-StlBI,!,, resembles the 
Oatls of animals or coagulated albo- 
meii In its composition. After being 
reduced to ashes 509 parts leave three 
of earthy matter, conristiog of pbos- 
pbateaflime with soda and a little 
iron. 

TOL’CMSTOXB. A variety of 
flinty slate. ^ 

'TOL'H.MAtJKB. Colours green 
and brown. In prismatic concretions, 
mliefl pieces, but geueratir crystal¬ 
lised. Crystals imbedded. Hplendent, 
Vitreous. Cleavage tbreerold. Opaque 
to transparent. Ilefracts double. 
As bard as qaarta. Xaslly frangible. 
Sp. gr. .'1-9 to 3**. By friction it 
yields vitreous elecMelty t by beating, 
mlreons at one end. and rcsiuous 
at tbe other, lit eonatituents arc, 
altica 43, aiumind 40, soda ID, ox¬ 
ide of mangaisib*, with a little iron, 
7, loss 1. It oon^ in gneiss, mica- 
alMi^ talc-alatcftjfeo, 

THAGACA^tTB (Gu»>. Tbltsub- 


staoca, wKidi it ^gaily tailed arum* 
dragon, exudes n-oro a prickly hush, 
the astragalus truacantha, Un. 
which grows wild In the warmer clim¬ 
ates, and endures the cold of our own. 
but does luit here yield aoy guoi. 
Tills commodity Is brought chieOy 
from Turkey, in Irregular lumps, or 
long vermicular pieces bent into a va¬ 
riety of sliapes ; the best sort is white, 
semi-transparent, dry, yet somewhat 
soft to tbe touch. Ouiu-tragacanth 
diflers from ail tbe other known gums 
in giving a thick consistence to a 
niurii larger quantity of water; and 
ill being much more diffiriillly sniu- 
ble, or rather dissolving only tiupcr- 
fcctiy. Put into water, it slwly iin- 
bfltes a great quantity of the liquid, 
swells into a large volume, ami forms 
a soft but not fluid inuctlsge ; if more 
water be added, a fluid soliiiioii may 
be obtained by agitation : hut the li¬ 
quor looks turbtd and wheylsb. aud 
on standing, tbe mucilage subsides, 
the linisid water on the surface re¬ 
taining little of the gum. Nor doca 
the admixture of the preceding more 
soluble gums promote its mtioa with 
the water, or render Its dissoluiion 
more durable: when gum-tragacauth 
and gum-arabic are dissolved toge¬ 
ther III water, tbe tragacauth arems 
to separate from the mixture more 
speedi^ than when dissolved by it¬ 
self. Tragaeantb Is usually preferred 
to Uie other guina for making up tro¬ 
ches, and other like purposes, end is 
supposed likewise to be the most rl- 
frcluai as a medicine; but on ac- 
roiiiit of its imperfccl solubility, is 
unflt for liquid forms, it is commonly 
given ill powder with tbe addition ol 
other iiialeriaU of similar intantion ; 
ilius, to one part of gum-lrngaeaulli, 
.sre added one of gum-arabic, one of 
starch, and six of sugar. Hee Certutn. 

‘I'HANNITiUN iUH'KS. are parti- 
eulariy distinguished as being the 
lowest in which fossil remains of asl- 
mals or vegetaldes are found: they 
may hr regarded aa ancient recoida 
Imprinted with the nature] history of 
the first ittbabUanls of the globe. Wo 
learn from Uic oigauic remalna and 
inipresslone which these rocks eon- 
taiii, that eoaptiyles and shell-Ath, 
which are considered as foiniitig the 
lowest link in tlie scale of aiiiniat 
creation, vmw the first that rreohrM 
th« fin of nn. in the mka ahuro 
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tb«M remftini Af mitmali ovcur whicb 
|>(Mie»>ed a more rouipirx organiza¬ 
tion with the addition of the farultiez 
of aight and lorninotioii. Tranaitioii 
rocka contain, like tlte primary me¬ 
tallic urea, and like the aecutidary 
rocka, water-worn pierea of otlier 
rocka and organic reiiiaint. Hence 

f ’cologiats rrc<|uently find a difficulty 
n determining to what data they 
ahall aaaigii particular rocka, in con¬ 
formity to their favorite theoriei. 

THAI*, is derived from the Swediah 
word trappa, a atair. It ia applied 
In geology chietly to auch rocka aa 
are freuuentiy aecn riaitig in regular 
order aho\ e one another in the form 
of atair^aa t>aaalt. The chief trap 
roeka mW hornblende, which ia aiib- 
dirided into granular hornblende and 
homhlende elate. There ia alao 
hornblende iiiixed with felapar, of 
which greenatonc and greenatonr 
elate are coininon anbdiviaiona. Alao 
hornhlende mixed with mica. The 
tranaitiun trap rnnaieta of greenatonc 
and atnygdaloed. Tlie neweat llmta- 
trap of the Werncriana, contains se¬ 
veral characteristic rucks, at basalt, 
wacke, gr^alunc, porphyry, slate, 
and I tap-lull. 

TRaI'-TI. KI'. It ia comMaed of 
niaaaea of haaalt, amygdaloid, hoiii- 
blende rock, aand-atune. and even 

r lccca ot wood (aa in the island of 
anna) cciiientcd together. The 
maasra vary niin-li in aize, from that 
of a pea to aeveral hundred weight. 
A cunaiderahic poition of Aithur'a- 
aeat, near Hiiiiihurgh, Is composed 
of this rock. 

THKMOWTE. Tliia aul.-apeclea 
of aiigite ia divided into the asbratuua, 
Coinmon, and glaaay. 

Asliealoua Ireiinuitc.— (’oloiir.grcy- 
ish-whllc. Massive, and in tiiircua 
concretions. Kliininv. pearly. Trans, 
lucent on the elgea. Soli. When 
Birurk gently or rutdied in the dark, 
it emits a pale reddish light; when 
iwiiinled ami thrown on the coals, a 
ereenisli light. Ilcforc the hluw-pipe 
« melts into a white opaijue mass. 

tlunimon tvcinolilc.—t'ido'ir, while. 
Maaalve, in distinct prismatic conerc- 
tioiia, and rrvatalhtcd in scry oblique 
four-aided pi isms. Tianalnreiit, At 
hard aa hmi blende. Sp. gr. to 
3^ It melt* with much diffir.utty 
and elmllltioti Into an opaque glass, 
lu conatItuenU art, tUica SO, nag- 


iteala 8S, lint 18, earbonie aetd and 
water S. 

litaaay Iremidite.—Colour, greviah, 
greenitb, ycHowiah, and redditb- 
wbite. Aa bard aa hornblende. Vert 
brittle, Sp. gr. 3'b63. It ia pboa- 

C hureseent in a low degree. Infnei- 
le. Its eonatltuenta arc, silica 3S'5, 
lime 26-5, magnesia 16-5, water and 
carbonic acid SS. 

TKIPHANE. See Spodumrne. 
TIUt'OU. Colour, yellow-lah-grey. 
Massive. Fracture tine or eoarto 
earthy. Opaque. Soft, Rather 
easily frangible. Meagre. Does not 
adliere to the tongue. Sp. gr. 3rX 
Intusible. Ra constituents are, tl- 
lira 81, alumina l‘5, oxide of iron 8, 
tulpliuric acid 3-45, water 4-5.5. 

TUNGSTENUSI. This name, aig- 
nifying hcas-y atone, was given by the 
Swedes to a mineral, w-hlch Selieelt 
found to contain a peculiar metal, aa 
he supposed, in the state of an acid, 
united with lime. The same metallic 
substance was afterwards found by 
the Dun d'KIhuyarts united with iron 
and manganese in wolfram. From 
tbe first of these the oxide may be 
oiilained by digesting its powder in 
thriee its weight of nitric acid ; wash¬ 
ing the yellow powder that remains, 
and digesting It in ammonia, by whicb 
a portion of it is dissolved, ’fhese al¬ 
ternate digestions are to be repeated, 
and tiie tungstic oxide precipitated 
from the aiiirauniacal solutions by 
nitric acid. The precipitate is to be 
washed with w ater, and exposed to a 
moderate heat, to exf.-el any ammonia 
that may adhere to it. Ur the mix¬ 
ture may be evaporated to a dry mass, 
w birli IS to be calcined under a muf¬ 
fle, to dissi) ale the nitrate of ammo¬ 
nia. Fioin wolfram it may be oh- 
tallied by llie same process, after the 
iron and luaiigiinese have been dfs- 
-olved by muriat'C acid. The Spa¬ 
nish chemists reduced the oxide of 
tungsten to tlie metallic state, by ex¬ 
posing it moistened with oil, in a 
erucllile lined with cliareoal, to an 
Intense licat. Alter two hoars, a 
rievc of metal w-elghing 40 grains, 
but slightly agglutinated, was found 
at the tiutlom of the crucible Soma 
have attempted its reduction in vain, 
but Guyton, Ruprecht, and Mmoti. 
Aikin and Allen, nave been more aue- 
cessfuU Tbe latter gentlemen pen- 
duced R R-oni tbe w&niOttiatet. non 
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S40 grAins of thift substance, in aricu* 
)ar crystaU. ex|mfi«d for iw* iioiirs 
to a powerful wind furnace, in a crii> 
cible lined with charcoal, they ob¬ 
tained a 9di«?hUy cohering ina»s of 
roumiith erain«/ahimt the vire of a 
pinV head, with a very hrilliarit me¬ 
tallic lustre, and weighing. ti\ the 
whole. IG! grain**. Tiiiigfteti is said 
to he of a greyish-white or iron co¬ 
lour, with coiisidcrahle hriniaricv, 
very hard and brittle. Its specirtc 
gravity Ooii d'Elhuyarts foundoto l>e 
i7*G. Messrs. Aikiii and Al'cn, above 
17*22. Schecle supposed the white 
jpowder obtained hy digesting the ore 
in an acid, adding ammonia to the re- 
sidtium. and neutralizing it hy nitric 
arid, to he pure arid of lungsVii. In 
/art it has a sour taste, reddens lit¬ 
mus. fitrms neutral crystalHzalde 
sa!t|i with alkalis, and is soluble in 
2G parts of biditng water. It appears 
hou’cver t*» be u triple salt, composed 
of nitric acid aiiiinonia. and oxide ot 
tungsten : from which the oxide may 
be obtained in a yellow powder by 
boiling witfi a pure roncentraled 
acid. In Ibis state it contains about 
20 per cent, of oxygen ; pari of wbich 
may be expeHe<l by a red heat, when 
it assumes a green colour. Tutigsteii 
is insoluhle in the acids ; and its ox¬ 
ide is nearly the same. It appears l*» 
be capalde of uuit'iig with mti**t <*ther 
metals, but not with sulphur, fruy- 
ton found, that the oxide gives great 
permanence to vegetable coh»iir-. 

TUNGSTEN OF llASTNAS. 
OR FALSE TUNGSTKX. See 
Verium. 

TirflltKTtf MINERAL. Yellow , 
»uh-d»nit*i«nlnhate of nie*‘cury. | 

TI’HXSoLe. Hebolrnjnuin. See 

M4rrhtf. 1 

TraKEV STONE. Cos Turci-a. 

TOR.MBflH* (trrra mt'rifn) rur^ 
ettma /ongu, is a root fortnight to us 
fiutn the East Indies. Jlertlodlet had ^ 


Comnion salt and sal ammoniac, aro 
those which fix thf colour best, hut 
they render it deeper and make it In¬ 
cline to brown ; some reeomiiteitd a 
small quantity of muriatic acid. The 
root must be reduced to powder to he 
tit f«»r use. It is sometimes emt*loyed 
t*» give the yellows made with w^\d a 
gold cast, and to give nn orange 
tinge to scarlet ; but the shade the 
turmeric imparts soon disappears in 
the air. Mr tiuchlichegives two pro¬ 
cesses for fixing the colour of tur- 
incHc on silk. The first consists in 
uiiiming in the cold lor tw'elve hours, 
a pound of silk in a solution of two 
ounces <»f alum, and dyeing H hot, 
but without boiling, in n bath com¬ 
posed of two onneos of tiiru|prir and 
a qiiait (measure}<»r aceto-mrieacid, 
mixed with three quarts of water. 
The second process consi«ts in ex- 
trariing the colouring particles from 
Mie turmeric by aceio-cUric acid, in 
the wav de«crll^d f«»r llraxil wood, 
and tn dyeitig the silk aliimed as uU 
ready mentioned in this liqtior, eitirer 
cold or only im»'lerat‘dy warm. The 
colour is rendered more durable by 
thi«* than by the former process. The 
first pxrcci immersed acquires a gold 
yeibm* ; the cobmr *'f Itie second and 
third parcels is bifhicr, t»«U *if the 
I **aine kind ; that ot the fioirtli is a 
1 -traw co!t»nr. Mr. Giiehliclie cm- 
ploys the -^ame process i<» extract fine 
and ditraide cobnirs tn»ui itist)c, 
bnmin. and Frcncli b«*rncs ; he t»re- 
pares the wool l»y a i*lig!it aluming, 

' to xvbich he adds a li*tle nmrintic acul. 
lie -eetns to content lilitiscil in these 
cases with vinegar or some t>lher x*e- 
getnblc acid, instead o* his aceto-ri- 
tric Mcld, lor Ibe extraction of the co. 
lour: he directs that a vers* small 
quantdv of Holutom ot tin should be 
put Into tile dye-bath. 

TI’IINIFS. carrots, and parsnips, 
afford principally saccharine, mu¬ 
cilaginous, aii<! cxtraclive matter. 


an opportunity of cxainintttg some | Sir II. ilavy <d>tainc*l frmn lOiNI parts 
turmeric that came fnnn Tobago, | of comriion turnips, seven paits of 
wbich w’as superior to that wbich is ) mucilage. 3t of saccharine matter, 
met ivUh In commerce, hoth in the i and nearly one part of aihumeii. 
size of the roots and the ahiiridance of lO'M) parts of carrots furnished i)& 
the colouring particles. This sul>- parts «»r sugar, three parts of nmrtl- 
stance is very rich in colour, and age. and bait part ot extract. lOfitl 
there is no other which gives a ycl- parts of parsnip atforded txi parts of 
low cfdour of such brightness ; but jt saccharine matter, ami nine parts o| 

S ossfsses no durability, nor can mor- limcllage. The Walriieren or white 
ants give it a tuttciest degree, carroty gave in IWO parU. paite 
iiGO 
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of auiriir. two porU of roucSi^e, and tallic compotind, brought from China, 
our of 4»atract. called aUo Cbine«c copper, the art ot 

TUHPBNTINE a rebinotiii juice iimkirig which, i& not known in PIu* 
extracted Irom tieveral trceii. Sixteen rope. 11 is vcr>’ tough, Pirong. ranlle* 
ounccii of t’ciiicc turpentine, being able, may be easily cant, bamincred, 
fii)4tiUcd W'itli water, yielded four and polished ; and the hetter kinds of 
ouiirea And three drachm* of essential it, when well manufactured, a)c very 
oil: and the same quantitv, distilled w*hitc, and not more disposed to tar* 
without water. yicMtMi with the heat nish than silver is. Thiec in^redieiiU 
of a w'atci-hath, two ouncea only, ot thin compound may he dl*^rovcred 
When tu pfiitinc is distilled or boded by analysis; namely, coppci, riiic, 
with water till ]t bcrotio'S s<did, it ap* and ignn. Some of tlie Chinese white 
pears yenowi*>li; when the process is copper is said to be merely copper 
farther eonlinued, it act^iiiri'* u ie<l* and arsenic. 

d)sh<hr<*wn colour, f^o ‘ti^l.Uiug six- I'K METAL. 'Hie l*a*ls of 

teen o’wiees in o retort with an o{M*n type inctai tor prirdci*. is le.*.d, and 
lire, increased by degree*, Neumann the principal articl#. n-ied in rnmiou- 
ohtained, hrot, h«u) «*uiu'cs of a liiii> ; incatin^ haidiie<»s, is antimony, to 
pul colourless od ; then two ounce* ; which copper and brass tii various 
and a drnchin of a daik hro\vni*h-red I proportions are added. The proper- 
empyrcuiuatic oil, of the consistenre 'ties of .a good type metal oi'e, that it 
of a hnhain, and couitnonly disitn- should run ircely into the motiM»^nd 
gtiisiied hy that name. The e*Hi‘ntial ' p'is*»“«s hardness without being ex- 
oil. romcnofily called spirit of tnrpen- j ccssivelv brittle. The smaller letters 
trie, retiiiot, witli-'Ut «irigalar cidi-'afe made vi a harder cornpostlinn 
ciilty, hi d>««< hed in alcohol, ihoucli , tlian tho*e of a larger size. It does 
tiirpentme it«clf i» easily sirlobic in not appear that ouv t^e founders 
th.it spirit. One part ot the oil may 1 arc in po*scs*ioii ot a good rom- 
be disstdved in se%en pails of alcolud ; . po^di'-n for tin* put po'-e. The prill* 
bn» on ^talld>ng a while, the greutevt cipal defect of their conip<‘sition ap¬ 
pall o( the od sepaintes and tails to • pears to he, that the metals do not 
the bottom. i irnitorndy unite. In a piece of east- 

Tl IIQI t>IS, (Mineral, orPalaitc). ‘ ing pcitormed at one of our prinri- 
C’oloin*. smnU-Mtie and applc-gf e«'ti. pal toundeiies, the thickness of rvhicli 
Kia< lure concho'dal »*r uneven. ! w.is two inches, one side was hard 
Opaque. Ilaitler thnn fcNpar, hut , and brittle when scraped, and the 
sott«‘r than <|uartz. Streak white, other side, consisting of nearly half 
Sp. gr. to ,d 0. It* constituent* the pifce, was soft like lead. The 
aic. alunnnn 73, oxiile of copper •!*.>, transituin from soft to hard was sud- 
sv.xler 1^, oxide ot iron 1. It is vrrv den, not gradual. If a parcel of let- 
Inghli piized a* an oinaincntal >ti*nc lei* td tlie .same aiz<* and castltig he 
in lVr*ia, und the nciihhonring examined, some of them art* brittle 
conntties. Hone liirqno s i* p!»o«. and hard, and resist tire knife, hut 
phute t>t lime, coloured w*i(h oxide of others iimv he bent and cut into shav- 
copper. itn;s. It may easily Ih* imagined, 

'iT TENAiJ. This name is given th;it the duration and ntalncss of 
in Indtu tt» the metal zinc. It is ^'mc* these types must coosidcrahly vaty.* 
times applied to denote a white me- 

U. 

fl.MlN. Pr. Ti om; «on has ph-ri)' .ppHfs of fim, wliloh Klaproth con- 
thit li’oiO'Turv naiur to a vriy •iiuii-Iirrtnrr. to hr tlir tilmti. niirra, ai«t 
liir i>i.l>5laiiri> lati-ly rxaiiiliu il hy ; wa. sent to him Irom I’alcrnio in 
Klaprol'i. It <iin IS Csontialiy from j Iht)2. I. In ils rxtornal oliarartrrs it 
rvi ry othi'r tioon'o hoily, utirt must rcsomhlcs ,iim. It was solni, hard, of 
llii’rofoi<■ oioi.tiliitc a now ami pi’rn- a hin t O' lour, ami had rotisidi'rablc 
liar sCRCtahlc piinripli*. It hxuded llustro. Its powder was hrowii. It 
,uoiitanrnii.lY froiii the trunk of aid>ssv!TCd readily in the mouth, and 
&ei 
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ln*lpld. i. tt dlttolred gpredfly uTknMhiv. By tmtinir ilia nret 6# 
in a amall quantity of water. The the metal with the nitric or nitro- 
eolation was transparent, of a Mack- muriatic, acid, the oxide will be dis. 
ish brown colour, and, eren when solved, ano way he precipitated by 
very much concentrated by evapora- the addition of a caustic alkali, tt Is 
tion, was not in the least miicilaql- insoluble in water, and of a yellow 
nous or ropy ; nor did It answer as a colour, hut a strung heat renders It of 
paste. In this respect, olinin dilTers a brownish grey. To obtain it pure, 
eseentially from guOi. .1. It was com- the ore should be treated witli nitric 
pletely insoluble both In alcohol and acid, the solution rraporateri to dry- 
ether. When alcohol was poured into ness, and the residuum healed, so as 
the aqueous solution, the greatdf part to render any iron it may rontain In- 
of the . ulmiii precipitated in light sotuldr. This being treated with dis- 
brown flakes. The remainder was tilled water, ammonia is to be poured 
obtained by evaporation, and was not into the solution, and digested willi It 
sensibly soluble in alcohol. The alco- for some lime, which will preci|i|tate 
hoi by this treatment acquired a the uraninin and retain the copper, 
sharpish taste. 4. Wlien a few drops The precipitate, well washed with 
of nitric acid were added to the aque- ammonia, is to he dis-olved in nitric 
oils solution, It heeame gelatinnus, acid, and erystalllied. The green 
lost* its hlaekish brown colour, and a crystals, dried on blotting paper, are 
light brown suhstarre precipitated, to lie dissolved in water, and recrys- 
The whole solution was slowly era- lalllted, so as to get rid of the lime, 
porated to dryness, and the reildisb Lastlv, the nitrate, being exposed to 
Drown powder which remained was a red beat, will be converted Into the 
treated witp alcohol The alcohol yellow oxide of uranium. It is very 
assumed a golden-yellow colour ; and diflicult of reduction. Fifty grains, 
when evaporated, left a light brown, after being ignited, were formed into 
bitter and sharp resinous siibstanre. a ball with wax, and exposed, in a 
h. Oxymuriatic arid produeed pre- well closed ehnrroal erueible, to tho 
cisely the same effects as nitric. Thus most velienient heat ol a poreelsln 
U appears that ulinin, by the addition furnace, ll>e iniensily of which gave 
of a little oxygen, is converted into a I'O" on Wedgwot^l's pyrometer. Tima 
resinous substance. In this new state a metallir button was oMained.weigh- 
It is inssduMe in water. 'Hiis pro- ing 2H grains, of a dark grey enlniir. 
perty is very singular. Hitherto, the hard, flrraly cohering, fine grained, of 
volatile oils were the only Substances very minute pore*, and externally 
known to assume the form of resins, glittering. On tiling it, or rubbing n 
That a aiibstance soluble in water with another hard liody. the metallic 
should assume the resinous iurmwitli lustre has an iron-grey colour ; but In 
siieb facility, is very .-emarkable. fl. less perfect assays it verges to a 
LTmiii wlien burnt rniilted little t>rown. Its specific gravity wa.s 8T. 
smoke or flame, and left a spongy flurliolc, however, o’ tninrd it as high 
but firm eharroal, whicli, when burnt 9M. Tliere is probatdy but two 
ill the open air, left only a little car- oxales of nraiiiuni. the protoxide, 
Imiiate of potash behind. .Such are whirli is greyi-h Idack, and the pe- 
the properties of tins ettrious sub- ioxide, wblch i* yellow. The oxide is 
stance, as far as they have been exa- sololde in dilute sulptiurlc acid 
mined by Klaproth. gcntlv healed, and nllords lemon- 

L'llANttLI.M.METt. An ore of ura- ridoured prismatic crystals. It com- 
nium. foimcrly called green mica, liincs with vilritlaide *itl<statires, and 
and by Werner chMcolile. We* the gives them a brown or green colour, 
fullowltig article. On porcelain, with the usual flux. It 

I'KANITB, nr VRANIII.M. A produces an orange, 
new metallic anhstanee, discoveied by L'llANOi'HKK. An ore of ura- 
tlie eelebrated Klaproth in the mine, nium, eoiilaliiing this metal in the 
ral called Prchhlende. In this it Is m oxitlixed state, 

the state of sniphnret. Hut it like- I'RaTKS. Oumpnunds of uric or 
wise ocenrs as an oxide lu the green litbic acid, with the salifiable bases, 
ifflca, or uranglimmer, and in the UK£A, i* a substance found in 

m 
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Wruic. wliicb hu bsen Analysed by 
Ur. ftoiit and M. lirrard. Th« ra- 
■uUi are ueariy the tnuie. 

IlvdroKeu . iO-H:> • 6'fl6 

Carbuii . . 19 40 • 19!)9 

OxvKPil . . 2S-M • 26-69 

AsuCe . . 43-40 - 46-66 
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Urra and Uric arid arr verv diflerent 
ill tbair riHii|><Hiiti»ii, but Uiry a|;r«r 
in hriiift tlic niuat aiutizrd »f alt aid- 
uial aubtitaiicca, and lliv arrrrlimi of 
urine a|>|>(‘ar» to bave for it» object 
the aeparatioii of the cxceak of azole 
from the hhuid, na leaiiiration aeiie- 
rates from it the excess ol rarbun. 
lirea maybe thus jirepared : evajru- 
rate urine to the coiioisletire of »y- 
ru|>, add jtradiially t» the syrup its 
Volume of intrii- acid, stir tiie iniz- 
lure and inuiirrse in a bath ol iced 
water to harden the eivstaW of the 
aridulated nitrate of urea, tvhieli 
iirecipitale : wash these riystals with 
ice etild »-8t»-r. and press lliem !«•- 
tween the folds of hlolliiitc paper .- 
re-dlssolve these erystal-, and add a 
atifliriem <|iianliiy ol earboiiale ol 
potash to iieulralize the nitric acid; 
evaporate the new- li>|iior, and treat 
the residuum w ith pure alcohol, u'liicii 
redi>»id\es only the urea, tin eon- 
eeiitraliuic the alcohol solution, the 
urea erystallizes. I'rea erytallixes in 
four-sided loisins, triuispareiit, ro- 
loiirlese, with a sli>thtly pearly lustre. 
It has a periiliar. hut not uiiiious 
mlotir; it doi-s not aifeet litmus or 
liirmei-ie paper; it iiiideritors no 
rbanire from tlic alinosphere, except 
a sIikIiI delinuesretire in damp wea¬ 
ther ; it melts in a stroiift heal; it is 
very aoliihk' in w-aler ; speciiie pra- 
vilyol the crvsdals 3'lie tixed al¬ 

kalis ami alkaline earths ilecoinpose 
it. It unites with iiiost ol tbi- metal¬ 
lic oxides, and forms err stalline enm- 
pouiids with the nitrie and oxalie 
•rids. If eautionsly introduced into 
A retort »-illi a »-i.le slinrt neck, It 
fuses with a iieiitle beat: a white 
fume rises, wiiicli is betizoii- acid, and 
condenses mi the sides of the receiver I 
crystallized carlmnnte of auimotiia 
auecceds, amt continues to the cud : 
neither water nor oil rises, hut the 
aubliiuatc is turned brown: the air 
expelled from the appaiatus is iiii- 
pretfuated tvilli a ameU of kotUc aud 
AUnktug dsh ; when (be be At is very in- 


tenzc.tbe smell i« insnpportsble. 
matter in the retort is then dry, black* 
Isb, and covered w-ith a raized white 
crust, whieb rises at length in a heavy 
vapour, and attaches itself to tlie lower 
part of the retorL Tiiis is muriate ol 
anuuoiiia. If u-ater be |>uured on the 
residuum, it emits a smell of prussic 
acid, dturned on an open lire it ex¬ 
hales the same smell, gives out asn- 
mouia, and leaves oiu^uiidredtb ot 
its Weight of acrid white ashes, which 
turn sfV-ap of violets green, and con¬ 
tain a small quantity of rarbonate of 
soda. The aqueous solution, distilled 
by a gentle lire, and c.xrried to ebulli* 
tiun, affords very clear water loaded 
with ammonia. By adding more 
water, as the liquor became inspis¬ 
sated, Fourcroy and Vauqueliu nb- 
taiiied nearlv tu-o-tbirds of the n-eigbt 
of the urea in carbonate of amm^ia, 
anil the rcs.duuiii was nut tlieir ex- 
bausted of it. The latter portions, 
however, were more and morecoloured 
Tills decoiuposition nf an animal sub¬ 
stance, at the low be^ of boiling 
» atcr, is very reiuarkable, particularly 
witb respect to tlic carbonic acid. 
Indeed, it appears that a very slight 
change of equilibrium is sufficient to 
cause Its constituent principles to 
pass into the state of aminouis, and 
carbonic, prussic, and acetous acids. 
I’rca has a singular effect on the 
crystalliz,xtian ol some salts. If mu¬ 
riate of soda be dissolved in a solu¬ 
tion of iii-ca, it w-ill crystallize by 
erauuration, not in rubes, but in oc- 
lait'ira -, muriate of ammonia, on the 
contrary, treated in the same way, 
instead'of crystallizing in ocla^dt-a, 
wilt assume the cubic form. The 
same elfect is produced, if fresh urine 
he employed. 

l ine ACin. See LUhie .4rUt. 

rUl.XK. Thisrvciemeiititiouslipid, 
ill its natural state, is tran-pareut, of 
a vellow colour, a periiliar smell and 
saline taste. Its production ns to 
quantity, and In some measure qua¬ 
lity. depends on the seasons and the 
(M-euliar constitution pf the indivi¬ 
dual. and is likewise modified by 
disease. It is observed, tliat perspi¬ 
ration carries off more or less of tun 
fluid, which would else have passed 
off by urine; so tliat the profusion of 
the former is attended with a diminu¬ 
tion of the latter. From the alkaline 
snieU of turiue kcft for a ecnaia 
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tim^» and other eireuiuMancetr it was 
fortnerly KupfKtsfd to bo an alkHliitc 
fluid; f;ut l>y its reddening ]*n|>er 
stained bine with Utinus ur the juice 
of raddishes. it appears ttt eontaiu an 
eaceei of acid. The nmncr«nH re¬ 
searches made concernlDg urine kace 
given the following ii» its coinpoiicnt 
parts water; i!, itrea; 3. phos- 
nhoric acid ; 4» 5, 6. /» ] liosphates oi 
lime, magnesia, soda, and ammonia ; 
S, 9« 10 . 11 , litbic, ne-actc. t^iiroic, 
and carbonic acid ; 1 : 1 , carlmnate ot 
lime; Kl, 14, muii’&tes of mmIu oiid 
animunia; IT*, t^clutiit ; Id. nilHuiicn : 
17. resin; ’•ulphur.—.Munute or 

potash may sometimes i>e detected in 
urine, by eaiitiou*>l> dtup|>ing into it 
some taitaric acid ; may Milphate 
of soda, or of lime, hv a s'niulnm ol 
muriate of hao'tc*, which will tlirow 
do\wk sulphate ot barytes together 
with its phosphate ; and these inuy l>r 
separated by a sntheirnt (|iiaiility of 
muriatic aoia, which wilt take up the 
latter —I'rine soun undergoes sp<tn> 
taneoiis charges, whicli are mt»re or 
less speedy and extensive, aero-ding 
to its*>tate. a* well a« the temperature 
of the air. Its smell, when ire»h 
made, and healthy, i*- somewhat tia- 
granl; but thio } recently goes oif, 
and is succeeded b\ a pccuSiur 4 >doiir 
termed unriou'*. As it begins to be 
decomposed, ir*' smell i» m«t \ei\ 
unlike that ol sour milk : hut tics 
toon changes to a folit. al’v.ab!iC: 
odour. It mu^t be observed, I.owmtr, < 
that tiirpeiitine. a^panigus. and iiiau\ 
other vegetable subi.tancep, taken as 
medicine, i^r used an tei'd. have a vet v 
powerful eJi'ert on the smell oi tfo* i 
urine. Its tcfileucy to |Hitrefa«-tion 
depends almost u holly ou :he quan¬ 
tity of gelatin and albumen it con- 
tains; in many cases, svheie tJies«* 
aiv ahitiid.iiit. it coiiico on vcrvi|UicW)v 
ifhleed. The rlmnges ptu*lu«ed in 
urme by disease are considerable, 
and of importance to I'c known. It 
IS of a red <(»i<>ur, small in ijuauCiT), 
and pccuh.’iriy acrid, in inflamniatory 
diteu'ics ; bur deptods no sediment on 
statidifig. (Nm t tisire muriate 0 i mer¬ 
cury throws diiwn from it a copious 
|rrectpitatc. Tow'aid the termination 
of such diseases, it l»ccomes more 
abundai.t, and deiNisiU a ro)dout 
pink-eolourcd sediment, consislmg of 
ri^cic acid, with a little phosphate 
uniBte and uric acid. In Jauadiee it 


eontaitts a d«ap yellow • eofmtHng 
matter, capable of atalning linen. 
Muriatic acid renders It green, and 
this indicuies the presence of bile 
Sometimes, too. according to Four- 
croy and Vaiiqiiehn, it contains a 
substance analogous to the yellow’ 
acid, which tiiey formed hy the uction 
of nitric arid on intisrulnr fibre.—in 
hysterical atfections H is copimis, 
limpid, and colourless, containing 
uiueh salt, but sennwty any urea or 
gelatin. In diupsy the urine is gene, 
rally loaded wtih aihunien. so as to 
heroine milky, or even coagulate I v 
heat, ur on tlie addition of acids. In 
dropsy from diseased liver, however, 
no aliiiunen U preoeiit ; but the urine 
:s scaiKv, high coloured, and dcpo^dtn 
the pmk-cuioured sedimenl. In dys- 
pepsy, or indigestion, the utrne 
ahtMiiids in gelatin, and pajrertes 
rapidly. In rickets the urine etnitains 
a great deal of a calcareous salt, w hich 
has been siipfHised to he pho^jdiate 
oi lime, but. acionling to iionhonime, 
tt IS the oxalate.—Some Instance'^ arc 
mentioned, tn wduch females have 
voided urine of a milky appearance, 
and cuiitaming a certain portion of 
the caseous part of ui.lk. Hut au'ong 
the mo«.t remarkable alteiatioii* of 
urine is that in the dial ete«. W'heit 
the urine b sometimes so loaded wUh 
sugar, AS to tie capable of t»etng fer 
mented into a vim*u<* liquor, rpw ards 
, ot one-tweUtii 4<f as w eight ol sugar 
was extracted from some diabetic 
urine t«y Ouikshank. which was 
at the rate of twenty-nine ounces 
tniy a dav Irom one patient. In fibs 
disease, however, the urine, though 
aUvats ill «ery large qiinnliu. is 
MHut'illilies not sweet, hut Insipid, 
d’iie urme ot some animal*, examined 
by l*ourerov. Vauqueliti, and ItoneHe, 
jiiii- appears to ditTer fr«*m that of 
man in u*anting the pbosphof-c nnd 
lithic acids, and routairilng Ttie ben- 
loir. That ot the tinrse, aceordiuc t4i 
the former two. consists ol Iwnront# 
ol S4ida ‘024, carbonate of lime 
earbonate of s«*da *<ai9. miniate of 
p4»tasli *U09. urea *007, tvatei nwi 
mucilage *1)40. tiiese. however, ob¬ 
serves, that the proportion of ten 
xuate of smla varies preatl/, *o that 
sometimes scarcely any can Ire found. 
N <4withstanding the assert Ions of 
tUeae cheniists. that the urine of the 
hone eootmina no pImvpUorie acid, 
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Crloben aAirmt tliat phospliorttt may 
I>« inaHe Irvin it. That nf the cva% 
a<*curdin|t tv Ituurili*, rontainii oat*- 
iMtitatis »%i)|»bntfs ami iniiriati* of 
|N»tA<>h, boiiioic arbU aiicI ui'ea: that 
of UiV caiiu'l diifrri'd from it in 
aflfordinff m* hriizolc arid; that of 
ttii* lahtiit, accui'diuK to Vuufiueliii. 
vontaiiiM th^ rnrUoiiatoA uf lime, inaff> 
iie^ia. and pota«>h, nulphaCet ol potash 
and lime, muriate of potash, urea, 
iridatin. and ttiilphitr. All thr«e ap* 
prar to c«>iitain soiue free* alkali, a** 
tUev toiii syrup of violets jfpeeii. In 
the urine of donieolie lowN, Fonr- 
cioy and VautiueUii huind htliic aeiv), 
—I l ine has been empU»voi| for inakiiicr 
pboHpbonis, volatile alkali, and sal 
amiiioiilac; ifiutiMv to tin* produce of 
i»itr<‘>l»ed«: and \t it* %ery nsefiil in a 
putrid state lor srourio? wiodlen**. 

tlilNAHY fAU I IJ. A true 
eaidaiiaiiori t»f the nature of uiiniiix 
ralruU xsas i|uite iinpo»>)!'4e brloie' 
clieiiiiidt'v bad made<‘fin<^ideratde mo- i 
aresM, and the im*th«'d ot anuIvoU i 
bad advanced a ^rent Mr«t> lotvar.U 
|H*rfecUofi : and, as will np}H*ar tn tJo' 
routs** td this ailirle, all the valnalde 
kmnvledffe which now eX(<»t<« iMon 
this subieci i-, in reality, the liiitt o| 
tnt*deni irive<wt,:;ati«*n«. It is to be re- 
(rretled, bowver. that o«r mlortna- 
iiiauy }Miints, is far Ir.i-n beiinr 
Ke!tb'd or loiiipU'te, as ni.v iinpailt.tl 
and judu iitns reader mav eon- 

vim-e btfimeit. bv a ref**rence to the 
able and M’leiitiae virus lately taken 
by I>r. ih'oiit, ut vari«»tiB quesiimis re¬ 
lative to tlir ioniiation oi jrravel and 
ralriib. ami the treatment of emdi 
eases in all their varieties. Meeha- 
itlral depusiteH from tlie urine are 
divided by Dr. l*rout into three 
claaM's:—1*1. IhilverulenI, or amor- 
phoun lediinent*. ^nd. 4'rystaltine 

MNliiiients, Usually denominated lera- 
>el. 3il. Solid coiirrrtiuna. or cab 
eull. formed by the n*rirrej:atjon <»f 
these sedimeots. Pui\eriih‘nt, or 

amorphous seiiiment*. aredeserilird by 
IM. Pioip as Hlm<»«t aUvavs e\iKtinr 
til a state **{ solut'on in tSie urine he* 
lore il. I* tbsi'oare<*<i> «»*d even after¬ 
wards, until {f hetfliis to cool, when 
they are dep«*sitt*d >m the •t.'ite nt a 
fine powder,the paHi'd > of uhieh do 
itol ap|mar lo h** cry*t.iilitie. Their e«i- 
Itotr i»« lor the most part, hrovrn o) 
yellnw. aud ptenernUy sneakinif, they 
coiiaitt 01 two vpecie* oi Qoutral m's 


Hne eompofifidi $ Tit., the KtbiUM of 
ammonia, »oda.and 11roc,tiiiffed more 
or Imff with the Colouring principle of 
the urine, and with the purpufates of 
the $aine base*, and ronstitutinv what 
are usually denoiuinated pink and 
Interitlous sediinent* ; and secondly, 
the earthy phospliates, namely, the 
phosphate nf lime, and the treble 
phosphate of mafcneala and ammonia, 
eonsfitutiiiir, for the imiat part, sedU 
iiients iieaHy white. The tw'o rpe* 
ries (»f sediments are frequently mixed 
t««<<dher, thouffh the lithatca iteuerally 
prevail. Crystalline sediments or 
irravel are commonly voided In the 
b'rm of mtnute an/ular eratiza. or 
«*r>st;tl>. comfMtsed, Ist. of bthic acid, 
neatly pure; 2tid. of triple phosphate 
of maifnesta and aniimmla : and 3d, 
of oxalate «if lime. The crys^U of 
Hfbic acid which are by far the most 
Ireiptcnt. are always more or lest of 
u red colour. It is further remarked 
h> Dr. !*i out, that these dilTereiit vn« 

I rtciies of crvstalbne ^eposites are 
I never \oideil" together, though they 
not iiii1rcf|iiently occur with amor* 
plimis Mobiiients. S*did roncretiona, 
or urinary’ calculi, arisiix^ from the 
precipiiAtiori and consolidation of the 
urinary •►editnents, may tx* formed In 
any of the I’avttica to wliich the urine 
ha* access ; ainl hence Ih ’y are met 
With in the kidneys, ureters, bladder; 
amt urethra. Their various appear¬ 
ances and chemical properties w’ll! be 
presetilly de»eril>ed. Most uf them 
are iK^Ueved to be ort|rlHally produced 
I in the ktdney**, from which they after- 
I wards descend with the urine. To 
ith s statement, however, the cases In 
w’hich caiciiU are formed upon forelitn 
bodies, inttoduced into the bladder, 
are manifest exceptizuis. In the cen¬ 
tre of urinary calculi, htillcts,sniiiitetY 
(It hone, pieces of houj^ies, and w<md, 
pin**, needles, nuts, jkc. are fre¬ 
quently oh«orved ; and it would aj*- 
P«*ar that a very minute substance is 
capable of Ivccomi ff a luicleus: a 
mc e cW ol blood, rw a Idlle hit of 
chatf, if not smm *’oided, l»eifi#f suffi¬ 
cient to lead to the f<iniiation of a 
s’oue in the bladder. The t flue acid 
i‘srdf K a roinim»ii imc***us. even 
where the whole t ah'iil i- tc «%! the 
-anic iiiatc:ial. It w**ii .1 pe r then, 
that Schceh* tirst «li>c*.vcveU the na¬ 
ture of those urinary calculi which 
eonsUt of Uthic acid* but that Dr. 

X* 
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fint atc«rtftlo«^ Ui# n&ture i ates upon ealcuU in the liUdder. by 
of seTeral ot(&er hirule. some of whicli their property of diHsulvitifr the Hthute 
have also been described at a later ; of umoioiiia. ‘1'hi*y are n<d mtieh 
|>eriod by Fotircroy and Vau<}ue]lii. ; acted upon hv aiium»nia. Thcv arc 
On the wliole, there are live species ‘ not eoUible cither in the munatic nr 
of eoncretioiis. \vhei*e cheinicai pro* j stilphuvic acid. tin»u?)i they are su hi 
perties were brst pointed out by Or. the nitric when awsisied by heat, ami 
WuUaatoii. and uo leas than four be* the residue of the solutinn, when evn- 
loug to the urinary organs. These purated to dryness, assuines a re* 
are, 1st. Oouty concrecioiis ; 2illy, the : niatkahly brifrlit pink cohnir. whieh 
fusible calculus ; Ildly. Uie mulhet ry , disappears <»ti addln(( either an acid 
calculus ; 4thly, the ealeuiuK uf the or an alkali. In many of these cal> 
prosuue ^laiid : athly,the cystic oxide ! cuU. the Hthic add {« neartv puie: 
discovered in 1810. 1 hi other* thcie i* an intetiinxture <if 

1. l^itUic acid calculu*.—Dr. J*rou1 , other ini^redicntjt, paiticuiarly o! 
believes, that at least iw'o*thinLs of, plot*phate oi liute. and plM*«i«hiite of 
the whole number of calculi oii^inate aoitnoiiia and inafrnesia* ana in al* 
from litbie add ; for as it forms bv iUo«*t utt of Ihein there a portion of 
far the most coinmon nucleuv round ; ainiual matter, whidi ocea«ioiis the 
whieh other calrult)u« matter is «uib* - *ineU when they are burnt, and the 
se^ufifitly <icpo4ited. if such nuclei had lo^s in ihetr analysis. A iri'eat ifuan* 
uut neeii formed and detained, two | Uty oi urtc ucid t* r>rmed in youCy 
persons at teu*t out of three, who <'<ui«tt|ufians. and deposited in the 
Slid •/from ftteme. would never have nniits or soil parts io the state of 
been troubled w‘tth the diMuder. I,i* dlihate of aiimiotita. Sir Kverard 
tine acid fartiis a haid in>»dotoiis cun- Home removed a tuin>>r. weiirhituc 
crelioii. of a*yeUow*ish or bnnvii co- l*‘ur ounces. Irimi the heel of u aen- 
lour, similar to tiiat of w4M»d <»f xa*!llcman. a iiiaiiyr to the ir^iitt ; and 
rious shades. According to proles'or • when analvsed l»v prote***»r Urande, 
M larray. calculi of thin kind are in A was b»u» 1 to !>e priiuipally eom* 
liiie close lavers. dhrous, or radiatod, posed i»r uric acid, 
and ireiierally smooth on then sur* 2. Lithate ot ammonia ealru1ti«. ae 
face. ttioii|rh sornetiines a little nni^h. coidine to Hr. IVoul. ii ^euerally of 
They are rather brittle, and have a the cotonr ot clay. Its surface is 
specihe iTravtty varying from I'iTdto sometimes stutM,th, soiiietitaes liiher* 
1*781, hut usually ainive t*o4Ph One eulaled. It i* composed of coitcen- 
part of lithic arid is aaid to disaolve trie laycis. and its fracture resetablea 
lu K20 parta of cold water, and this Unit i»f eonipart limesbuie. It is ire- 
aolutioii turns vij^etable blues to a nerally of sitmll sire, aud rather an- 
red colour. When It has been di** roiinnon : but the lithate of annmmio 
aulved in boUlnir water, small yellow*- veiy fieouently oreuis mixed with 
Isb criatals are deposited as the duid liUiic aenj, forminjr a mixed variety 
becomes cold. I^ithic acid in ralcifM **f calculu*. lender the dame of Hie 
blacken, but are uot melted h> the hlow pipe it usually decrepitates 
bh»w**pipe, eiiiiitinff a }>eculiar aniuiat stioin'Iy. It is much more soluble in 
ailtcU. and gradually eraporatiiiK. w*ati*r than the Hthic ac’d ratcntus, 
until a small <|uantity of white ash und always ftives otf a stnme Mwelt 
remains, which is alkaline. By dis- ammonia on iieiny he.«t4Hl with 
tillatiou they yield aniinonia and eaustie potash. The Htlmte of am 
prusak arid. They are s/dnble in the nmnia is also readily soluble in the 
cold in a aolulion of pure potassa or alkaline subrarboiiates. w'bieli pure 
soda; from the ikdution. a preci* Ikliic arid is not. 

pitate of a fine white pow'der is 3. Bone earth phosphate of lime 
thrown down by the acid. Lime water caleiiliis.—The presence of the plti»s- 
likewiae dissolves them, but more phate of time bt urinarv caleuli had 
aparln^ly* Aceordlnn to Heheete they oeen mentioned by Hcryinann and 
remain unchaniced in solutions of tlie utbers, when Ur. wnUa»tofi first as- 
alkaline carbonates, a statement eertained that some caleuli are cii* 
which afrees with that of l>r. Prout, Urely composed of it. Prom the la 
who accoiuiU for the effect said to vestigatlon of Br. Wollaston, it ap* 
Ilf praduced bp the alkaluia carbon- pear* tlmt iUk mbaunce tooietiiiiefs 



ttiAOgli wely, fowpow* the enttre 
ralrulus; but that in iri’iicrai it lii 
inixad with other inaredirnte, paiti- 
calarly with iirir arid and phofpbatr 
of maanrsia and amnninia. In the 
flrat ea»e, the ealenln* i» dearribcd a" 
hrinic of a pate hrown rolniir, and so 
Binnolli as to appeal polished. When 
sawn through, it is found very rejru- 
lar'y laminated, and the laniiiiir, in 
Knieral, adheres sn slightly to earii 
other, as to separate with ease into 
coficeiitrir crusts. It dissolves en¬ 
tirely, tlioiich slnwlv, in iniiriatir or 
nitiir acid. Exposed to the flame of 
the Wiiw-pipe, it is at first sliehtly 
charred, tmt soon heroines perlertly 
wliite, retaininit its form until urged 
witli tlie utmost heat from a i-oni- 
mon blow-pipe, when it may be rnin- 
pletely lii-cd. It appears to be more 
fusible than the phosphate of lime i 
which forms the liasis of bone, a clr- 
rnnistancc which I>r. Wollaston as¬ 
cribes to the latter euntaining a 
larger quantity of time. 

4. Triple phosphate of magnesia 
and ammonia calrulos.—The exist- 
enee of this ralculns in the Intestines ! 
of animals was first pointed nut h'- 
Foiircroy. I>iit it* lieing a ronstifueni 
ait ot sonie urinary ealetili ol tlie 
liman sutijeet, was originatty di-eo- 
seied hy l>r. Wollaston. Areording 
to Ur. 1*1101^, this sneeies of ealculiis 
Is always nearly srhite ; its surface is 
ronimonly uneven, and eovered wilii 
minute shining erystals. Its texture 
is not laminated, and it Is casilv 
brnkeii and reduced to powder, in 
some rate instances, however, it is 
hard and roiiipart. and when liroken, 
exhiliits a crystalline texture, and is 
more or le»s transparent, falrul', 
eoinpnsed entirely ol the phosphate 
of magnesia and atninonia, are riir- ; 
blit specimens in which they eonsti- 
tiile tlie preilomiiiant ingredient are 
bv no means iineoninmii. When the 
biow-pipo is applied, an aminoniacal 
ame'l is peireiied. the fracincnt di- 
mlntsbes in sire, and if the beat be 
atroiigly urged, it absolutely under¬ 
goes an impel feet fusion, being re¬ 
duced to the slate of phosphate of 
magnesia. Dr. Wnllnslon deseiibes 
the form of the crystals ol this salt as 
being a short trilalei al prism, having 
one angle, a right angle, and the 
•th«r two e«|iial, terminated hy a py¬ 
ramid of three or eix (Met. TheM 


eryntale, M Dr. Mareet tiMmlglaed. 
are but very sparingly soluble in 
water, but very readily in most, if 
not all, the aeids: and on pree pitK' 
tinn, they resume the erystaillne lorm. 
From the solution of these crystals in 
niurlatic acid, sal ainmnniae may be 
obtained by sublimation. Solution of 
caustic alkali disengages aiiimooia 
from the triple salt, the alkali eom- 
binliu with a portion of the pfaos- 
phorTe acid. 

5 Fusible ealenlus.—Mr. Tennant 
first discovered that this suli'lance 
was different from the lithic acid, and 
tfiat when urged by the blow-pipe, 
instead of being nearly ronsumed, a 
large part of it melted into a white 
vitreous globule. The nature ol the 
fusible ralculus was afterwards more 
; fully investigated and expiainM by 
Dr. M'ollastnn. According to the ex¬ 
cellent description lately given of tbia 
ealenlus by Dr. Mareet, it is com¬ 
monly whiter, and more friable, tiian 
any other species. It wnmetimes re- 
seinhlcs a mass of chalk, leaving a 
wliile dust on the fingers, and sepa¬ 
rates easily into layers or laminat; 
the interstices of which are oiten 
studded with sparkling crystals ol 
the triple phosphate. At other times 
it appears in the form of a spongy 
and very friable whitish mass, in 
which the lamlnalril structure is not 
obvious, ralenli of this kind often 
acquired a very tari'e «ize, and they 
are a|t to mould themselves in the 
coiitractcd cavity of the bladder, as. 
suraing a pertiliarity of form which 
Dr. Mareet has never observed in any 
of the other species of calculi, and 
which rnnsista in tbe stone, lermiii- 
aling at its broader rod in a kind of 
peduncle corresponding to the neck 
of tlie idadder. The cliemical enm- 
position of the fusible calculus is a 
mixture of the triple phosphate of 
magnesia and ammonia, and of the 
phosphate of time. These two salts, 
whirli, when separate, are Infusible, 
or nearly so, when mixed together 
atm urged by the Wow-pipe, ea lly 
run into a vitreous glohnle. The 
eomposition of this substance, says 
Dr. Mareet, may be shown in vsrioua 
ways: thus, if It be pulreriaed, and 
Bce’tie acid jiouied upon It, the triple 
crvstals will hr readily dissolved, 
while the phosphate oi lime will 
•carccly be xeted upon ; after which. 
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the marUtic ncid will rfadlly ditaoW<» thU oxalate tliue formed, may be af 
the latter pnii»phate, leaving a small terwards decomposed by lulphuric 
restdne eonaisting of lithic acid, a aciJ. Another method of analysing 
portion of which Is always found this calculus is, by exposure to heat 
mixed with the fusible calculus. It its acid is decom]H>scd. aud by i*aUiMg 
is also remarked by Dr. Marect, that the heat suthciently, pure lime is ob- 
many of the calculi which form round tnined. amounting to about a tliii'd of 
extraneous bodies in the bladder, me the weight of the calcuUif. Accord- 
of the fusible kind ; and the calculus ing to Fourcroy and A’auquelin. the 
matter sometimes deposited between oxalate of lime calculus contains 
the i^prepuce and glands, is found to more animal matter ihau any other, 
be ol the same nature. * This animal matter appeared to them 

6, Mulberry caktiliis, or oxalate to be a n.ixtuie of albumen and ure.a, 
of lime, is mostly of a dark brown The composition i»l a cniculus of this 
colour, its interior being often grey, specie*, analysed by Mr. Braude, was 
Its surface is usually uneven, pre> oxabue i»t Itine b.*» grains, uric aeUl 
tenting tubercles more or less prnmi. iHgiatns, phosphate ot lime l.'» grains, 
nent, frequently rounded, soinetiiiies annual uiatter 4 craiiis. 
pointed, and either rough or polished. 7. The cystic oxide ralrnliis is small 
It is vei*y hard, difhcult to saw. and and very rare. It was dcscrihed by 
appci^s to consist of succeasii’c un* Dr. Wuila»ton < IMiil. Trans, for IHIO^ 
equal layers : excepting the few stones In external appearance it bears a 
which contain a proportion ot silica, greater reseiublancc to the triple 
it is the heaviest of the urinary con> phosphate of magnesia than any other 
erctioiis. Though this calculus has sort of calculus ; however, it is more 
been named nmll>eirs', from Jts re* compact, and docs not consist of dis* 
sciRblance t«i that truit, yet, as Dr. tinct lamiiiie, hut appeals as one mass 
Marret has observcnl, there are many coiitusedly civstallixed throughout its 
concretions of this class which, fai substance. It has a yellowish senii- 
froin having the mulberry appear* transparency, and a peculiar glisten* 
mice, are Veuiarkably smooth and ing lustre, ruder the Mow>pipe it 
pale coloured. A<*cording to .Mr. gives a singular tcrtid smell, quite 
Ilrandr, person.s who have voided ditiorent Irmu that ol litUic acMl, or 
this speei*'* of ralrulus are much lets the smell i f pius*>io acid. In conse- 
linhle to a return of the complaint quence of the lendmoss with which 
tliaii other patieiitii who discharge ' this species of « aleulns unites Imth 
lithic c.i! -nil. With regard to die* with adds and alk.xlies. in conmion 
inicai cliaiaeters, say’s professor Mur with oth«*r oxides, and the fact of its 
ray, it IS less ulfcrtei! by tbe applica* aUo eontaiuing oxygen (as is proved 
thin of the usual reagents than any hy the formation td carbonic acid hy 
other calculus. The pure alkaline di*tination>. Dr. Wollastou tiauied it 
solutions h:i%'e no etfeet upon it, and an oxide, and the term cy*tir waa 
tiie acids dissolve it with great diffl- added from it* having been originally 
cuhy. MHieii it is reduced, however, found only in the blaiidcr in two 
to nne powder, iioth luuriatit and examples. Dr. .Marcet, however, ban 
nitcir acids dissolve it slowlv. The subse<|uently met with no less than 
solutions of the alkaline cart>onatrs t'ltre instances of calculi formed of 
decompose it, a« Fourcroy and Van* cystic oxide, ail of which wcie origi 
qucliii haw observed, and this affords iially of venal origin, 
us the easiest method of analyxiiig it. H. Alternating calculus. LithicsttaCa 
The calculus, in powder, Iwing du Iremiently alternate with layers of 
ge«ted ill the solution, carbonate of oxalate of luue, or with the phos- 
iime Is soon formed, which remains nhatrs. Sometimes, also, the mul* 
iiisoiiible, and is easily distinguished ben y nlteriiates with the phosphates, 
by tin? clTerveseerice produced by the and in a few instances, three, or even 
addition of weak acetic aril, while four species of calculi, occur in the 
there is obtained in sidution tbe coni- , satiie stone, disposed in distinct con* 
pound of oxaiie acid with the alkali i centric UmlniP. Dn tbe comparative 
of Uie alkaline carbonate. From this I frequenev of these, and other vaHeliea 
the oxalic acid may be precipitated j of ealculi. Dr. Prnut's work coiitaiug 
by the aeetate of lead of barvtei. and 1 valuable joformatioa, 
b6« 
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9. Compound calculi, with their in- 
/{iTdieoU liitiiimtcly mixed.—Under 
tlii« title Dr. Marcet roiiiprelietid*i 
certain ealniii which have no charac* 
leri»rn‘ feature by whirh they ran hr 
coneidcred an dNtinetly to 

any of the otlier c1a»t(r>». He ohservre, 
that they may nonicttmeji hr rrr»^. 
lilted by their more or lesa liTPi'iilar 
filfurr, and their Ir^s deteriniuate cn- 
ioiir ; t»y tiicsr heiin^ leim distinctly, ifi 
at all, divisible into ^trata, and by 
their often poascssiii}? a eiuislderable 
hardness Hy ehemiral tiiialysis rmi- 
fused losultx are ohraiiied. See /:,>-> 
4HTW t$$i th^' f'h**uurnt nnH 
litutorii of Cntrulomi lh>-ot\h rx, p.Ull. ‘ 
|o. t'alrnii t*i the prostate plan*!.— i 
Tiie rompo-ition f»f tlie^e eainili Is j 
•aid to have l»een first cxplain- d hy , 
Hr. WoUasitHi—(see IMiil.’I'ran*. f*»r i 
Hurt- Tliev all ronnist of phoaphatr I 
of lime, the earth not beimr reduu-{ 
dant, as in hen '**, Tii'^ir ».7e vanei> 1 
from that o| a piir< head to that of a 
hare!-iint. 'I'heii fonn is more or less 
apheronlal. a’»d they are of a yellow¬ 
ish hrown cohiiir. ['ourcroy has de- 
ncr l*ed a aiieei**^ id urinary calciiins 
which is charaeteidH“d I y Its beine 
roiitt>ot»cd <tt the urate, or Uthate of 
ainnionia. Hr. Woilastou. Mr. Mrande, 
and Hr. .Marcel, did m»l, however, 
sa’|sfHCto»i’v aseertuin the presence 
of th's sijl»stanre iti niiv of the con- 
rretio .s wMeh Itiev examined; as 
altm urea and the !r.|de t>ho«phat •. 
hofti «d* which atfoid Hitiinoiuii, ate 
fre*(ucnllv piemoit in Jdhic c.il- 
ruU ' It i- conieetured that these cir- 
cmiist.'inres in.iv hnv» iriven rise lo 
the analWical r''suh- from wldch the 
existence of uiMle of ammonia l»:is 
l»eeii interred. Tije recent investljrji. 
fion of Hr. Prowf, however, trnd^ fo 
cntaldtsh t!ie reniitv td the lithate of 
ammonia ralculns. Hr. Alarcct has 
111 I with two speetmeii* of urinary 
calculi, entirely diiteivnt from any 
wh^ch have hitherto been noticed. 
Hue of these he pru)H»*efi to name 
xanthle oxide, from yellow, lie- 

caiiso one of the imud characterlslic 
prop^Tties W that <d forming a lemon- 
e>)Ii>ur compound, when acted upon 
by n.trie acid. The chemicul proper¬ 
ties ot the other new calculus iiieii- 
tiimed by l>r. MarccT, correspond to 
tho*e of hbrine, and he therefore »U|t- 
gcftU the propriety of dUlingulshiiii; 
it by the term hbrlnout. For a par¬ 


ticular description of these new sub¬ 
stances, we must refer to this gentle¬ 
man’s esnay. 

11. i arhotiuic of lime calculus. 
This subatanre lx not enumerated by 
Hr. Mareet, as entering into the com¬ 
position of urinary calculi. But ac¬ 
cording fo ,Afr. It. Smith, there can be 
no doubt of the fact. Dr. W. H, fSil- 
hy, of Ulifton, sRyj> he detected it deci¬ 
dedly in four liiHances. A notice of 
it will l»c found in .Mi. TiUochV Jour¬ 
nal ^or lHi7, Vuj. XUX. p. in 
the aecounl of a curious calciilnn, 
di'^covered by ti. .M, Burroughs of 
(Miftoii, nucleus of wdiich is a 
coinnnm cinder, an inch and a half 
long and one broad. Since the putdi- 
eation of that paper, fcetitimies -Mr. 
Smith), .Mr. II SiiUy, of Wlvelscomhe, 
sent me thn*e <»1dly-shape<t calculi 
which he removed from a lac^ toge¬ 
ther with fifteen pca-^izei ones )ire- 
I viou«ly voided by the urethra, which 
I are entliely carbonate of lime held to- 
I get her hy animal mucus. 

I Whoever has ocea’i^lii to "tudy the 
(chemical properties of the uilue, 
j says Doctor M.an'cl, will learn, tliat 
^ if any alkali fa few drops of am- 
* mniiia for inslaiire) be added to re¬ 
cent uriii'*, a white cloud appears, 
and u iiment, ronsiHtjng of phos- 
phut«* of Hnie, witli some annnoinaco- 
Tnugncs't.ii, phosph.xle, snfisiiles in the 
pioportitoi of about two grains of the 
precipitate to about lour otinees of 
urine. Lime-water produce^ a preeU 
pitati* of a similar kind, whie'i is still 
more copious; for th«* Mine, in coni- 
htfimg with the excess of pho*4pliorie* 
and perh.aps also of lactic acid, not 
only preeipifates the phosphate of 
lime which the«e acids held in solu¬ 
tion, hut it decomposes the <»ther ph««5- 
pliates, thus generating an additional 
fpiantity of the pho-phate of feme, 
which is :il«o deposited. It on the 
contrary, (ohsen*es the same author) 
a small ^juantlty of any acid, either 
the phosplioiic, the miirlatle, or In¬ 
deed even romiiiuu vinegar, lie added, 
to recent healthy urine, and the tnix» 
tore be allowed to stand for one or 
two »Wvs. smalt, reddish erysta.Iinc 
partirli*s of Iithie acid will he gradii- 
aily deposited on the inner surface of 
the vessel. It is on these two general 
facts that our pHnciples of ehemleal 
treatment ultimately rest. Whenever 
ihg lithic secretion pi'edosaiiuites, tho 
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Ti1kan« ftiTtkc ftpprorriatf r^nvdiffi, 
the aritU, |>avtu*tiiurly the inuria- 
tio. aie t!ii' hsvuX** to he ix'^oited to 
AvtK'ii t' e »»r nia;:t)e«ini) naJi^ 

j ^i vni! hi the <h‘|MK.|to«. :i1Ku1.4'h 

taken ii loth** sti'innch leaeli 

the ui innry l).roiic)» tht* me¬ 

dium v‘ the cin ultitioii; and tt ii* aNo 
j^ronrly MispecJed that the aeids 
likewise* do j«o, thoti|:!i ihi** ririum- 
ata:'.c<‘ is >>tiU a c|ii<*stHiu, I'lilortu- 
tmtely (he quanliU o\ either Al^'ihen 
or aculswliich thn« imxes with the 
urlro* is so small, that no iinpn*«-ion 
i« made iip*n ealctih td maciiitudi*. 
The exietlrnce ot i>r. .Maieel. Dr. 
l*rout, ami otheis, how**\«*r. ha** 
rleatly asreitarued that su<h niedi- 
are often i nj/ahle o| chrekinir a 
tendet'.ry to tfu* toiiiiatiou ol ftoim, 
and i«ono’l'mes i>| |ti;r>}(tn ]2 »-ii a eah’u- 
Ions 4«‘)«osite. rii‘p«*ni{iitx u|*on tin* al¬ 
tered .stat** ot tlie In'lee*^ Dr. 

Mareel e\|'r<*sse-. h k d<'«ide*l *’j*irntm, 
that r>en ^up)<osin|t rod an ntoiti ot 
alkali oi ae <! cxei reached liie td.'nt- 
der, 11 it w«ia.ld i;o* he uniea-onahlr 
to eti eet, t-at tho*e remedies may re- 
tixely I'ro.luee the iiesir<-d ehan- 
ge« duiiiiK the hrft f>ta^es <d as^imt- 
iatioti,—in one ca^e t*v netiti ah/m^ 
Anyinrohtd excels ot aeid in the i tt- 
Wa* vice : and in l!»e other. h> cheek- 
In*' a t«'ndenry i*» aiivuieseenre or 

olh-'fW'ise djstuthint? those aflinities 
wliieh Ml thi* s|;h«* om ul |.|4*ees<»*s fO 
as-iudh'ilion and sf*cretioii tfiie tiseio 
I'r'leuh.ti. alTcetioj*. When mmottie 
n«i't is O'eseiihed, .torn (jve to twen. 
t'*,ili'oys ay It ^t\e|i tu** *0 
t?itee tiioe* a-da}. dihit»*l w'th a ►uf* 
hrieijt o',:i!.tifv of walei The I »*sf 
way o| taking ;»lka*o*s 

drhikl*.,.' >oihi w'fitf I a* A rmnrnon In*- 
verai;*-. It is asseitod, Ii<»w'e4et. on 
the aiith*ittt\ ot Sir D. Hlane, that 


the inereatie of the eateutnt. an Iftlio- 
tomy tiiiiHit still he neee»«ary? The 
rea^ona lor per**everlii|r In the aim of 
eorreclinjf any imtienlar state of the 
*^y>teiii, ninl tirinary .•eeretloii, on 
whieh slate the iinTease of a rah uliH 
depend.*, are very hrt|)ortaiti ; foi It la 
Immd. that thonirh inedlcinea may he 
qtiite incupfthle ol difsoiviMiT a caleii- 
l’*s, they Ti lieve a areat deal of the 
distreuft and stifferiiur, apparently the 
ellert ol the diiitbetn* ttseli, and af- 
Itrid «nch ea*M‘ that the operahon may 
he postponed until tiff health I* Im- 
pro%» il . Ol in a vt rv old Mihjert, !»e 
dispoi sed W ith all* #reth‘r. The aim 
i» also ot h(^h lmp«ntnnee. with the 
vi w- oi pre\enlin|f lelap^e*. As the 
lilhir and diathe«i« *eem* to he fm 
e« rtied in the prodintion of nl out 
Iwo-lhiid* ol the whole tsumltcf o| (he 
utinatv ralritli, the nttection of it 
ha* hern a rtiiet aim nroonr*t n rn'ern 
praclil.oners, F«o t.‘i* fi.*|i«**-e >la- 

fren-lie, wh***e om rimenls tend lt» 
f>ti«ve ttiat the lilt ir di:itl*r«>*« it>a\ he 
lessf-neil and reinoved hy a^*tO‘e?!fe 
Itom Antnotl lfM>d ntol t«ff:er nntii- 
tnriits al onmtii tr in AK<»te, *« tinds hjs 
practier \ei V murh upon this nDeir d 
iaft, lli* irdieaiion*. howevei. are 
h'lir III ijumhei ; Mt. 1*T.T*» lessen 
He 4](iatit>ty *‘f nnr aei i jk- nr«-,I ty 
the kifiiM'Vs, : •*, T** antrim-of the *e- 
erelion 4»t nuio*; a rnisim wi eti 
irud« him to r«n*sider cnlam'i.jo 
** ii lojui }oii*— I Af .irmo i.t w I *♦ h 

W r th Ilk lim<t 1«* iele» ted, * o..sj.',ei It |r 

the r»r>*v Ol vah'uli in l-ft i’lm ite*, 
iodej eiolentU o| llse seoHrif’* !* of 

D*. M I'hdl}, 1 '’ill th ■ 1 ri I i; ita- 

t m; aTM*. (if -nrt- !•*• the f.tn-e) is 
tli! «»U‘n \‘\ the -k :s'. f.n * t t.* i.fU, 

that ers-.iiM? a < to- pf i lot ni;,•;< c ot 
the ru'aneoiis lnne(o«ns n-oie In tliese 
cases hf hetl(h<‘i'l^ fSe<- >|»-d. 'I*r-'n*. 


\v!iAn the al*.a!Ies uie «ou I *iie.l w it h { nt the ('oUetfc i>; l*h' **ifiaiis, \‘»’l \ I.) 
intiir hcM, as in t e orti'.iini) salim* 3<l, To prevent ij.e litMc add ttoni 
dmnxht. they eNo have tin’ vllr»tof ataumln^j a solid foim. I s..tu*atn.|( 
depi iti;,. the 111 ine ol it* arid proper- il. 4lfi, it hen gravel n* d rah nil aie 
tie**. Dr. .tifjrr**', w jfh ev»*ry ajspear- f*nm»*d, lc» promote theli disi hartre, 
anre of pro!>a> ititv, refer-* to rarho- and attempt titeii di *»olulh‘n. <Uf- 
r.jr arid hs* U hat tn^ no ftuU'ent jMiwer, rherrhes, Jkr. sur la Diahrlle, p. 42.) 
A’f l he doe# nof oven adopt Mr. For roirertinir Ihr lithi»* a* Id dlathe- 
jMXfcp'trV opinion, that lh‘« ae.d passf-s sis, Dr. D-oul paiHetilnrlv enjolti# 
into th'* mine wlon patient* diinV the avoidanre of eiior** in diet, ever- 
flnhU Imprrji'nnted with It. Hnf H eiae, Atr. The error ol ipiftatity of 
^ may he linjnired, ft no kinm'o inteitiul fund he deems worse than the error* 
inedhdnc W ill dDsolvo a ^rtone a'icatly of quality. Patients, he sn4«, ehoM'd 
formed, what ii* (he ^ckhI of mer«*l\ abetaln aitoa^^'lher from thiiiK« wbleh 
titerldf the diaUieii9» and cbeciciitg ipaalfeai>ly diaafrea with Uieoh asd 
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trhirh mutt be nnwIioleMme to *11,— of the moit common tpeelet of ealen* 
tiirl) n< heavy unfcrmcnted bread, 11, viz. tliat co.itaining the phosphate 
hard boiled and fat pudding, salted of ammonia and magnesia, there ie 
an I dried meats, acrireni fruits, and, nearly an even chanre when magne* 
(if the digedive organs be debilita- sia is presrribed, without any pre« 
ted) soups of every kind. In Keneral vious knondedge of the nature of the 
aiso wine, and partinilarly tho'e of ealculiis. that it will prove injurious, 
an acevrent quality, should be avoid- Magnesia also, when long and pro* 
ed. Tlie wearing of tlaiinel, the pre- fusely administered, sometimes forms 
serving a regular state of tlie bowels, large masses in the intestinal canal, 
and the oceasionnl use of alterative causing serious distress, and even fa. 
medirines, are likewise reronimeiidrd. tal aunsequenees. According to Dr. 
At the beginning of the righ'''riitli IVout, purgatives will suroetimes stop 
reotiiry, lime and alkalies were known rslculuus depositions, espeeially in 
to lie lrei|ueiitly piodiieiire of relict children ; and Dr. Henry, of Manrhes* 
in rases ot stone ; am) in partirular. ter, has observed, that a quack raedl* 
the nostrum of a Mis. Stevens, tiie nr- cine romposed of turpentine and opl* 
tive Ingredients of whirli were ml- urn will occasionally produce a pien* 
cined egg.slieUs and soap, acquired tiful discharge of lithic acid from the 
such celrliiity foi the euies whicli it hladder. On the whole, reason and 
edreted, that uiueli aiiviety was ex- experience wilt allow us to ctmsider 
pressed that her formula should lie lime-water, soap, acidulous soda wa- 
ina le pnhlir. The roiisequenoe was, ter, the earhoiiate of potassa, the U- 
that in tlie year I’ailiament ap- quor potassa, and magnesia, only as 
pointed a eoinmiltee of twenty-two palliative remedies, by wliich the pain 
respeetahle men lo investigate the of the disorder may sometimes be dl- 
met its of the remedy In question: minisbed, and the urAary secretion 
and oil their favournhle report the improved ; It being more rational to 
secret was purrhased for the sum of impute the few supposed instance* of 
Mr-. Stevens fust gave ral- greater success to the calculi bccotn- 
cliied cgg-shells alone ; hut tir.ding Ing encysted. As medicines taken in- 
coslivxnrss produced, she aihied soap, lo the stmiiacb will uot dissolve uri- 
In Him* site renileied her process nary ealruli, solvent injections have 
more roiiiidieated. adding snails been introduced through a catheter 
hurnt to hlnrktiess, a decoction nl directly Into the Madiler. Kourrroy 
ramom.ie (lowers, parsley, sweet and Vanquelio ascertained, that a ley 
fennel, and the greater hnrdoek. of potassa or soda, not too strong to 
That in the htliic arid diathesis, the l»c swallowed, soltena and dissolves 
earhooated lisrd alkalies taken in small calculi roinposeil of the uric 
large doses, hare the rilcct of pai-ing acid and urate of ammonia, when 
into the urine, and «a1nrating the re. they arc lelt in the liquid a few days 
dundaiit lithie arid iii the unhealthy They p’ored that a trevrmge merely 
slate of that fluid, i« a tact decidedly acidulated with nitric or muriatic 
proved. It tlcre were any doubt yet acid dissolve* with still greater quick 
remnlidiig upon this point, it would ness calculi formed of the phosphate 
he iinmediatelv removed by the peru- of lime and of the triple pbo-pliatc of 
sal of tlie rase of (he relehrated Ma- ammonia and magnesia. They alae 
scagiil, as detailed hy himself. Sir ascertained, that calculi composed of 
K. iloine and Mr. liatclictt drat sug- the oxalate of lime, which are tbe 
gested the utility of giving magnesia most difficult of solution, may be sof- 
ill rase* of stone: and the proposal toned, and almost quite dissolved in 
was roniniunirated to tlie public hy nitric acid greatly diluted, provided 
Mr. tirniide. .\s Dr. Marret otiserves, they were kept In tbe mixture a suffi- 
magnesia is oflen found advantageous dent time. Liquids are then known 
in long priurarted eases, in which the which will dissolve calculi of var.nua 
constant use of the Mihrarhnunted or compositions; Imt much difficulty iKs. 
rniistic alkalies would injure the sto- curs in employing them effeetuaity in 
mneli. iliit lie properly rrmarka, that praetiee; fur altltongh they can be 
if magnesia is sometimes lieneScial, it easily injected into the hladder, thia 
has of late years often done barm, organ is so extremely tender and irrfs 
For •* this earth is tbe base of one tablc^ that the actioa of sneh liquids 
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»}K>n (t M would bo roniihite fur din- tlii' »ur«oon'« iiovor Vnowinff wliat tha 
Kotrinic a uluiip, would produro »iif- oxai-t r«iiipii«ition »f a r.airnlu* i«, bo- 
iei'iiiKa wliioh no man rtnild piidiirp, fi':p this hody i« rxlrarSed, and bi» 
and thp nin!>t danfcrmii* and falal rf- ■■iiii«<'i)t|pnt inahilUy In dolcriniiia 
forlH up'n lhi> Idaddt'r Itaplf. Aiiotlipr wtiat solvent ought to hr tried 
objection to this practice arises from 

V. 

VAPOITR. Whett A liquid U pvaporation, whirli will ho no muoh 
to the fror air, it in jtradiially the ninn* rapid a^ tlie air ^hall for- 
di«ij»ipate I, and thl^ rsilicd evafi>r»*-| mr»r!y havf» Iweii nf «ti extreme dry- 
lion. — A icreat iiuiiiher <»f pliiltise-J iieow.—n^i e tahlinfi i»o\v in the 
phers iiuppo<ie l that the phenotiiemm ■ <^train at the atiiituipliere an equalvty 
WB« oeraHi uied by a chemiral affinity. oi hmhi'* Teniper.'iture ; then these 
of the air for water. But the expe- ^^trata will W ahle tn adtiii' at the 
rimeiiu of Haii'‘^ure, ot Delue. Bnd,<*anie time quantities «f vap'oirveiy 
of Dalton, enahle im to aeeount for' different, whieh they wiil, perhaps, ho 
these results, without havjciff reronrse’very lar from ]H>«<tes«iu^ ; and ttifs 
to thin affiiiitv ; and. consequently.^ iiiequAlity must nonietiaieii maintain 
there^is no reason to admit it. filterj itself hmirer than the differenee of 
tliercls in their experimenUj teinj^eratuTe, heraunt* of the renist 

whie!i announces its existenee. A!anee w’hirii the air onposo to the 
liquid iiitnHiueed. whether into a, motion and the distriiiutioii of the 
vacuum or into a spare filled %vith^ vap<uirs. It will hei»e#* result, (b.at 
dry air, equaliy prodiiees these va-. the water will he evaporatet more or 
pours, of whiJh the quantity depends I less «low|y in these different spaces, 
ahsolutcly on the temperature otily.l aeeordiiiic a* tliev sliall be near e\- 
If the air iurlosed contains already] tmne drvness. Thus the most aeue- 
aitnilar vapnui s. but In quantity lessj ral prohlein which ran he proposed, 
th^'n the m.aximum. which accords, in relation to r\ aporation, is, to de- 
wtfli this temperature, the liquid [ termiiie the raphhfy with wli ch it 
Inttodueed merely rompletes the Cakes place in each stratum of air, 

S unutiiy ot vapour neeessarv l«» pro-; “upposed iufliiite. when th • quantity 
ure this inaalmum. In all this there o| tMjmur already etistingf tu the 
|s no difference between the air ami’ stratiim is known; and also the total 
the v.xcuum, hut the rapidity of the quantity which em he admitt 'd, »c- 
eraporation. which i# efferte«l instan-. •‘♦*rd»n.; to the lemperaluM*. —• Mr. 
taneously in a vacuum, and slowly Daiton has resolved this ptoldein with 
In the air. or In ftaser. as If the par- the same sayanty w'hich he mani- 
lieles of these jra»f» tipioised merha- tested in the rest of his work «m 
iifcally, and by their inei'^ia. the dif-' vapours. He at first aoutfhl to me.i- 
fusion of the vapours.—I^et ns sun- rure the velocity of the etaporaioui 
|H)se a uniform lemperainre tliroui^h- of the water on an atmosphere eatiu 
out all the extent of the atmosphere, and dry; and he found it was propur* 
If th^re tie there already the whole tional to the elastic f«iree oT the 
quantity of vapour which aerurdv vapour which was formed. Arciud- 
witli tin* temperature, the water of a ln^ly, the ei aporafimt of the same 
vessel does tmt evaporate; hut fur theliiquid i» neeiderated in proportion at 
little which the quantity of vapour !the temperature becomes hi;(her ; and 
uiAV be lielow this niaiimiini, evapn-'at an equal temp4*ratMre it is noire 
ration will take place, and the vessel rapid for liquids, of wdilch thn ten- 
lM*in«r merely a point in comparisfin aloii is the ^rentcft. This law of 
of the w'iiole extent of the atmoi- pfxiportion i« in.*iintainecl, even in an 
pherc, all the wrater which it contains atmosphere wdiere tiieic exists Hlreaijv 
will t*e entirety dissipated, without vapours of the same nature with 
sensibly iiiereasiiiff the spririfr of the jthose which are raised : only it U 
vapour. The quantity of vapours liieressary to eaieiilate tlie velocity of 
formerly existing have no other effect Uhe eva|mratinti. with the differenco 
btStbat of reUxinr more vr leti thejof the elMtlc forces,-^Thesc rcautU 
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of Mr. Dalton account for a number 
of pbciioinooa wliich before were* 
inex|»1lrabb‘. It is eaVih Keen, for 
iiiHtHiHe, whv Deiiic, on driving ail 
the air Iroin the inteiior of Lik liquiti 
thcrntoineti 1 N, u'aK afde to torin of 
tbein water and abidicl, of wl.i«*h 
the iodieatioiiH weie ;tl ;.i:d 

Ktill hitfher. It i» beeaii*>e the*>i’ 
liijiibU. Veiaff a v:iet*iiiM. emit freely 
and iawtanlaiieott'^ly imin tl»eir hiii- 
face • Uiat ft to kny. Irmn the ex¬ 
tremity of tfK* f'oinnin laUed in tl.e 
tube, kll (be ituantityo) \:i]'our 
the open “pHre al.oxe them r«*uld 
admit; oa I tt.e\a|onr m»^'hT lie 
exhale! li*ofn this -tiiJaen niiiiout 
any effort, sinee ti s|read thiou.di 
th“ v;iei-.iim, or in fh'' \ .ti 'mr already 
eaiKtit*.'', there w'is i.o reason then 
wli\ %apoiir'«h4'»»n ib'sebip* in 

the Interior of l!ie lUp.i.l it«eif It 
miirhl tlirn contimie to i^e warmed 
and to expand, uithotit nritat<on. 
—Vt> hove already reui:ttke<i. in tlo* 
art'.rle f'lt/nrir^ when a liqui! 

MihKtance pA'i^e^* to the of va¬ 

pour by etiuDitiou. all the heat nf<Vh 
!•« Communicated to ii in de4.*r«»ye\’; 
and re«t<»ied afresh wl en the \:ipi>t:r 
retiirnx to a liquid Mate. Now, ex- 
leriment- have !*hewn ii«, that vaj our 
«. f.trmed at every temperature, .and 
that the leinperafur'’. beire c«)Mer or 
warmer, rhaiige* milv the dejrree of 
it« ela<^lieitp Aeeordiir^ t(» tiUK una- 
lo#rv, we rnu't foresee, that thexe will 
be <fcra*»oned aUo at e\erv t-rn* 
peraluie, n deMruetioo of heal when 
^aptoir i« formed: and thif4 «uppiKi- 
lioo oh»»er\alion e«»r*iirjoK.—In order 
to be certain ot th?*" u nece-iutn 
to iiuulate the liquid irm>x, upon 
which experine’tiTii are made, in order 
that it njay be oMired to take Horn 
ilxelf, il imt the whole, at least the 
tireatcr part of the heat which eva¬ 
poration otiirhl to take from it, which 
will iicre:>»tinly pTodiice a bmerinir 
of the 1eiiip'*$'ntiire. Such Ik precixtdv 
the effect of the Kponj'v veaxelx called 
and wluch are in use in 
the euitt lor <ooliu^ water, which ia 
intended for mewl". These TCKKetK 
ate filled with water, and KU^fKMided 
in a place where there U a cinTeiit of 
air; fur in laure. liolween two open 
door*. The »*ponfry nature of the 
vesKet periuitK the* ma«K of water 
which It ineUtfew, tu evaporate at all 
points of Its surface. This effect U 


also favoured f^y the current of air 
w'hidi ran ies off the vapour aa fast 
R« it is formed. Hence results aa 
atiuiidaiit evaporation, which pro-> 
duces a eorrespoMdent destruction of 
heat : but the vesst l heiiiff iiiKulatcda 
tins destruction ran only be made at 
the expeioe of the water Itself —a 
dediiciioti t'ikcli frtiiti what the sur- 
louiiiliti^ Kir roimnanicates to it. 
Thi:^ the temperature sink* many 
deerft*?. A like effect may be pro¬ 
duced hy p!u:i{;lnp the bulb of the 
thctr.e mcter into u wet sponye, which 
i- then expn*ed to the “Ufi ; for if the 
dei'rce veldch the Iherniometer, thus 
eiivcbiped, x|iev. x, udieii placed in the 
"hade, he observed, when it Is after- 
wrinU placed in the son, it will be 
"cen to fall. The liquids wliich are 
evHjoniled the most rapldl )*9 are 
tlmne i»f which the evaporation pro- 
duccH the inoiit senf^ilde cold ; and it 
> ixident that thli. oncht to be the 
cafe, ►iuce this rapidity lo.*ces them 
to take from thein«« IvC'^inoKt beat in 
a riven time. Thus the thermometer 
sinkx fiuiny derrece in ether, when 
Ihix liquid ix evaporatH.—The aCfi- 
nifiC" wl.ich folid* exert ii|>on certain 

liquidx n:e mnnifexied in the varuniria 
I y dlmiifistunK the •■prinff of their 
vapfiur*. For icstance; the wafer 
in wliirh xofta or j.otasx has beecl 
df^solved. 1 »otJ" at a liipbet tempera- 
tnre than pure water. AN«», the va- 
fourof tins Kvrltifson nciexxarily pos- 
9i*^->ox a les" ‘►prinj' in tlie vacmiiu of 
the tub** of the ban*:netfr than that 
of cimimon water at the same tera- 
perutnre. Hut thix dhnlnution of 
!fpH g i" even made sen^ilde iu va¬ 
pour already forinevl. When pure 
water hax been iiitiodncpil Into the 
lube of the buroineter, and its iq^rinj 
has been cx;ictly nxeertained, and a 
piece of >oda be mad? tu pa>» into 
it, wliich. by itx llirhtnexx, only rises 
in the mercury, and gains tlie litllo 
liquid stratum in which it remains 
entirelv pUiriged, the ring of tbo 
vapours seem almost Iminediately to 
decrease, and, at the end of iomo 
time. It IS loiind reduced to a degree 
which corresponds with the water and 
soda combined. Nevertheless, there 
jx not an atom of this soda which 
enters into the’vnpour: and the par¬ 
ticles of vapour In the upper part of 
the tube are not directly in eontart 
with it. What kind of modilicatioti 
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<lo thpy tlifn , which can 

thii* dhniniHh thoircIaMic force? 

Such rcflertioiisi mny lie mndc rc- 
apcctin^ all halinc Mil'itioro. AIipokt 
ail Ihcjc boil at higher temperatures 
than pure water: also, nt an equal 
temperature, the ela’*tle foive of 
these vapniirs i* le»'» than that of 
water. Nevertheless. In tlie one 
rose, as In the other, the vapour 
which rises, Is nofhiiur hut thev^' ur 
of the water, without a stn^rle atom 
of the salt. For if evapoialion were 
carried on so as to evaporate all the 
liquid, the vapour mtirht all be con¬ 
densed into diktillel water, and the 
whole ueiirht of the salt mieflit he 
found remaininft behin ) in the solid 
residuum. How-, iheii. can lhi«wat<*iy 
▼apour (U‘jn^ always the same; have 
at tire same teniperature unequal 
elastic forces ? 

It inu«t neeessarily hr, that this 
Ineqiiaiitx '•hould d'-pend on the ditfer- 
ence(»fthe liquid on which It rep<»ses, 
and upon th^ unequal afhnity w'htch 
they exert ui oii it ; f-T these are the 
only ctrciimstanres which are md the 
same, lit the different cases which we 
examine. This leads ns to look 
upon the different strata uhich com¬ 
pose the vapour ns recumbent one 
upon the other, hv virtue of their 
ela'*to’i?v. until the last, which reposes 
iimiiediah'lv upon the lifjuid. Thii 
has necessarily for its elastic force 
tint, with w:.ich the lifiuhl tends to 
emit v.xiour«. wha*evcr else maybe 
the rnu«n \v = ,ich ^rivo* this tendency 
ti*id I’.i*" faculty. If, iSen, tlds l ipiii 
he a’ lir-t | iin- water, end be alter- 
wards ciiarg^cd in li« c»jij«tituti‘>n, s<» 
that lt^ '^pnoi^ is oiiiiinl'hcd. then the 
stralA *»T >apoiir w!»tch rests :mriO‘d<- 
atc|\ ujoii its Mirfa<c. or near this 
surface, will l»e more CfMM] ressi»d h> 
the elaslit'ify of toe superior strata, 
so that they «hull not be suppmted by 
the sprin;* of the liquid They oupht, 
then, to be preciplfated into it, and it 
will reduce them to a liquid state aUo 
by Hs affinlly. It will be the same 
with the strata, ^hich are above the 
first, when they shall come tri their 
turn ti* he in contact with the liquid ; 
until, at In*^?, the elasticity of tlie 
rarilied vapour lierorne precisely equal 
to the spiiucr of the liquid; that i* to 
^Vi the force with which It tends to' 
tncU vapours. I 
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qners eontist of different resins m n 
state of solution, of which the thoit 
common are mastich, sandarach, lae« 
l»etizoin, copal, amber, and a<phaltiinu 
The menstnia are either expressed or 
essential oIN, also alcohol. For a lac 
varnish of the ftr*t kind, the common 
painter's varnish is to he united hf 
cenlly boilinjr It with Muiie more nm»« 
tich. or colophony, and then diluted 
axain with a little more oil of turpen¬ 
tine. The latter addition promotes 
both the {flossy appearance and dry 
inff of the varnl'*h. ttf Ibis «ort U 
the amber-varnish. To make this 
varnish, half a pound of amber is 
kept itver a gentle tire hi a covered 
Iron pot, in the lid of which there is a 
«ma}I hole, till It is observed to be¬ 
come soft, and to be melted together 
into one mass. A« soon ns this is per¬ 
ceived, the vessel is taken from off the 
fire, and suffered to cool a little; 
when a pmind of good painter*s var¬ 
nish is added to it. and the whole suf¬ 
fered to boil un airaiii over the fire, 
keeping it continually stirring. After 
this, it is again removed from tha 
fire ; and wlicn it is Iwcome somewhat 
cool, a pound of oil of turpentine if 
to be gradually mixed with It, Should 
the varnUh. when it If cofd, happen 
to he yet too thick, it rnny he attenu¬ 
ated with more oil at tiirpeuUnc. 
Tliis varnish ha** alwavs a datk 
brown col<»ur, because the amber If 
previously bnlf burned In this opera¬ 
tion ; but if it be required of a bright 
eobiur, amber powder mu*t he i!i« 
««»lved In transparent painter’s var 
nl?h, in Papin's machine, bv a g^mtle 
fire. As an instance of tne second 
sort of lae-vnrnishcs wilU rtliercat 
t>W a one. may be adduced the varnUh 
male with oil *»f turpentine. For 
making this, mastich abme U dissoh ed 
in oil o| turpentine by a very gentle 
digesting heal. In close glass vessels^ 
This Is tlie varnish used for the mo- 
dcru transparencies employed as win¬ 
dow blinds, fire'sereens. and for 
other purposes. These are commonW 
prints, coloured on both sides, and 
afterwards coated with this varnish 
on (hose parts (hat are Intended to ba 
transparent. Sometimes fine ^ thin 
calico, or Irish linen, is used for this 
pur|HMe ; but H requires to be primed 
with a aolutioQ of UtngUft, before 
the colour U laid on. Copal may ba 
difiolred io genuine Chio tnrpeatlnv. 
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mceorainir Mr. Sheldrake, by add- tine in thfiiy-tvo oiuieef of alcohol ht 
ii)< It In |K*wtler to the turpentine a gentle heat. Five ounces of shelf 
previously melted, and stirring tilt the lae and one of turpentine, dissolved 
whole is fused. Oil of turpentine in thirty-two ounces of alcohol by a 
may then l»e added to dilute ft suflfl* very gentle heat, give a harder var- 
eteritJy. Or the copal in powder may nisli, out of a reddish cast. To these 
be put into a long-necked matrass the solution of copal is undoiiliiediy 
with twelve parts of oil of turpeutine, preferable in many respects. This fa 
and digested several days on a sand- effected by trituraiing au our^ce of 
heat, frequently shaking it. This may powder of gum-copal, which has been 
be diluted with une-fourth or oue- dried by a gentle heal, with a drachm 
fifth of alcohol. Metallic vessels or of c^uphor, and, while these arc mix- 
instruments, covered witli two or ing together, adding by degrees four 
tliree coats of this, and dried in an ounces of the strongest alcohol, wi^- 
oven each time, may t>e washed with out any digestion Betweeo this and 
boiling water, or even exposed to a the gold-varnish there is only tliis dif- 
atill greater heat, without injury to fercnce, that some substances that 
the varnish. A variiiMhuf the consis. communicate a yellow tinge are to be 
tenre of thin turpentine is obtained added to Ute latter. The most ancient 
for aerostatic machine^ by the diges- description of two sorts of it, one of 
lion of one part of elastjc gtiiii, or which was prepared wuth oil, and the 
caoutchouc, cut tjito small pieces, in other with alcohol. i*i to be foJhd in 
ihirty-twu tiart'* ol rectified oil of tur- Alexin** Pedemontanus De i Secret], 
peiitine. I’reviouvly to its being used. Lucca, of which the fir«t edition was 
Lowe\*er, it must be pA**sed through a published in the year 1657. But it is 
linen cloth in <»rdcr that the uudis* l>etter prepareil, and inoie duralde. 
Solved parts may l^e left behind. The when made after the jidlowiiig pre- 
third sort of lac-varul»Ues consists ip scription Take two ounces of shell- 
ths spirit varnish. The most solid hiC. of arnatto and lunnene. of e^cU 
resins yield the mo*d durable var- one ounce, and th rty grains of fine 
aiUhes ; but a variiisb tiiui^ never t>e dragon's-bh>od. and make an extract 
expected u* be harder than the resin with twenty ounces of alcohol in a 
naturally is of w'hN*h it is nia<le. gentle heat. OiUvarmshes are com- 
Hence. U is the height «»f uhsiirdity to j inonly mixed imtnediat**]v with the 
suppoM*. that there ate any incombus-! Colours, hut lac or iacquer-varnivhM 
tible vatuishes. since there is no such ! are laid on by themselves upon a bur- 
thing as an incombustible resin. But iiisLed cotouied ground ; when they 
tlie most Solid resins by them«elves are intended to be lai 1 upon naked 
produce brittle varnishes; therefore,' w«M>d, a ground slioiild be first given 
something of a softer subtaiicc inu^t them of strong size, either alone or 
always be mixed w'ith them, whereby w ith some earthy Oidout. mixed up 
this htiltleiie-s is diminished. For with it hv levigatton. The gold lao- 
this purpose gnm-eleini. turpentine, or quer Is simplv rublwd over brass, tin, 
balsam of copayva, nre employed in or sib er. to give them a gold colour, 
proper propoitions For the solution Before a resin i« dt-«ulved In a fixed 
of Ihewe biHlies the stnmgest alcohol oil, it is ncee-«ary to retidiM- the oU 
ought to be used, w*hich may very drying. Fur this purpose the oif is 
properly indeed In* dbtiUed <tv«r al- tmilcd with metallic oxi*les, in which 
Lali, but must nut have stmid upon operatimi the niucilngc uf the oil coni- 
alkali. The utmost simplicity in eom-' bines with the metal, while the oil 
position w'llh respect to the number of itself unites with the oxygen of Uie 
the ingredients in a f**rmula is the ■ oxide. To accelerate the drying of 
result of the greatest skill in the art; this varnish, it is necessary to add oil 
hence it is m* wonder, that the great- of turpentine. The essential rar¬ 
est part of the fiwmulas and recipes utshe** «'ouii>t of a solution of resin in 
that w*e meet with, are computed oil of turpentine. Th.* varnisli being 
wiUiout any principle at alh In exm- i applied, tiie essential <»il files off. and 
formity to these rules, a fine colour- j leaves the resin. This is used only 
less varnish may be obtained, by dis- f<*r paintings. When resins are dts- 
aolviug eight ounces of gum saada-| solved in alcohol, the varnish drtea 
gach ti^ two ounces of Veuios turpeu- j very speedily« and is subject to cn«k • 
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but this fault it corrected by adding t«re b« retulU of vefretabi# life. The 
a small ^uantity.of torpentUic Ut the most obvious difference iietweeu-ve* 
mixture, which renders U briahter, getablas and ainiiials is, that the lat 
and lets brittle when dry* The co- ter tire in g^eueral cspiihie ot cotivcy* 
loured re.«iiia or icuins. t>uch as asm* ina themselves iroin place to place ; 
bogc, draaon's>t>loo(l, &e. are used to wiierea« vtsia^^tablea, beiiia Oxed in the 
colour varnisht^ To ^ive lustic to aaiue place, uhsnrh. hy means ol their 
the %‘arnish after it U laid on. it is r<#otK and lea%*«*», such au| port as is 
rubbed nith pounded pumiuc-stone within their reach. Tliis ap|H*ars on 
and water; which bcina dried with the whole to eonnisl of air ami water 
a cloth, the work is afterward rubiied ’i'he areatent part <»t the support of 
with an oiled raj; and tripoli.^ The aritniais are the products alremty via* 
aurface is la^t of all cleaned wdTi soft boraied in llie veaetable kinadoni, 
linen cloths, cleared of all ffrcft*>ines«t The products of these tu-n kinirdotnH 
with powder of otarch. and rubbed in tlie hands o( the rhemii4 arc re- 
briabt with till* palm of the hand. fnarkably different, tboufli, perhaps, 
VBGETAllLB KlNfifXtM. In not exeluviveh Om* of the nM>st 
the mineral kingdom, little of eheini* distinctive characters seems to be the 
cal operation takes place, wberein presence of nitroycii or asot>c aas, 
the peculiar locality or dispoMtion of uhirh may lie extricated trom animal 
the principles which act upon each suhsiances by liic application ul nitric 
other, appears to have consider.tbie I acid, and enters iiii«* the eomposiiioii 
eifeet. The principles, for the ino«>t | ol the ttuiiiioina aftotded hv desiruc- 
part simple, act upon each oilier hy j tive distdiation. It was buifit sup- 
Tirtue ol their respective aUractiann ; \ }o-ed, that atHiuonia w‘as cxclusiv'eiy 
if heat be developed, it is for the j the product ol the anin.al klii^loin. 
most part s|i'ediiy conducted awuy hut it is now well known Ihct certain 
if elastic prtHlucts he extiicnted, they i^dauts likewise uliord it. When it is 
in general make their escap e ,— in a | coix-ideivd, that hv far the neater 
word, we seldom |•e^^e^ve in the op*'r -1 part *•* cver> utiraiiir d sni stance is 
litions in the tnincral kiif'dimi any , capable of assitndinf (he clastic form, 
Arranrement, wiiich .'ll all rcM'iiihle* ^ and bein? vofatilired by lieat: that 
the aitidcial iliviMisiiMins of the chc-; the produeu arc duiini; life brouiTht 
mist. But in the atiiinal and \epe‘init4» romhitieti«»ii hy slow at»d lone- 
talde Vinrdniii it far otherwise. In , c^mti^'iH d prioeosrK, and ate kept se- 
the former of these, bodies me reuu- • par.ile limn each other In the \e«sHs 
iarly chaii&cd by iiii’^dianicrl tbvivion, of tl'C plant or aoiiiial: that these 
by digestion, and the apidicufimt of ; <oudnnalions are liable to be alter«<l 
peculiar solveuti-. ni a tcii>pci Htnie , by tlie desiruclioti.ot tto-se vessels, 
exceeding tb it of Ilia atmo'^pficte, • as well as by f very notalde eftunge of 

and the w hide of ti.e edeefs aie as* I fcuieeratiiri.it will not appear stir- 

aisted, munihed, and f'cpt up l>y an ' pricing. tJiat the < heinieal analysts of 
apparatus fur wlmlfling the air oi ihc i jdaiit* sle old be in an imperleet state, 
atiiiosphero*The suffi4."*ts of the See ,7r/i///.ris. In the siriiefiire of 
yegetab’e kingdom ] ossess uiidoiifif* vegetables wt* ol>»erve ttko external 
edly a atructnre elnborate. *lhev ci vrriitg or i>ark, the hgneoiis or 
ei^ibit much los of tlit>»e eneigic*^ w'oody matter, the ies»eU or tuhrs, 
wlitrh ate said to be spor.laTicoUf. and certain .rlandular or knotty parts. 
The form of their vers* U i*. much The coo.pni alive anatomy, and luime- 
aiinpler, and, as in* as wc can p!‘r~ d*ate ii-es of these paila, form an o|>* 
ceive, Ihcir action is oto-dicnt the J i' c! of iot*'resting reseaich, but less 
ehaiigcs of the atiiK spi cr^* to fpuiiitv f immc<;bitcly wtihiit the pros'iitce of a 
and riiu's'iire, the inerha>.ical :o t on < r!o tincal work. The nutrition or 
of wind-, tiie tempmature of (io* j support of plants ui'pears to rerjnire 
weather, an l the influence oi liyht. J water, eaith. light, and air. There 
fn thcfvc <'rga.i;/cd Icings, liic i hr. ar* t .11 ion« cxpci .iiwiiCs, winch have 
nii-t dtseio.rts p.nri') spa omu'' bc«n Jiis(>(ntcd to show. Uiat w'aier is 
cumpoiifi ’ 4 I fm'i.i ' fba ' ni.y »(.: f' th** 0*1 valnocnf which thertmt draws 
can be 'dlM iMd fr-m ffu- niioiul Iron. ti*c ctirfb. \ an ilcUnoiit planted 
.kingdom. 'i‘h< M* ilo not pu'iiou'b ’ a uib<>w, weiriong tiffy pounds, in a 
exi«( in the eitii!., and mutt there-, ccitain quanttly ol earth evvered with 
StJG 
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h« watcMd it for fire 
yeor* with dittilled water; imd at the 
and of that time tlis tree weighed one 
iiundrod and aixty-iilne pound* three 
ouneea, and the earth in which it had 
aeireioled waa found to hare autfrred 
a I<)«» of iM> more than three oimee^. 
Ui>)le repeated the name expeiiment 
U|M>n a plant, which at the end of two 
year* welKhed iourtccii pounds more, 
wiUioat tlie earth in wiiich it had ve- 
iretated liariiiK lost any perceptlhle 
Motion of it* wei;(lit. Messrs. Uu- 
■amel and Jionnet supported plants 
with moss, and fed tliem wilh mere 
water: they observed tiiat the vetreta- 
tioii was ol the most vigorous hind ; 
and tlie naturalist ol tieneva (diserves, 
that tlie tlowers were innre odorife* 
rous, and llie fruit of n biirlier llavonr. 
I'are was taken to ehanre the sup¬ 
ports before lliey eould suffer :iiiy al¬ 
teration, Mr. ‘I'illet lias likewise 
raised plants, more esperially of the 
prainineous kind, in a similar loanner, 
wilti tills dilierenre oiitr, that bis sup- 
Hirts were iiouiided (lass, or iiuarti 
II powder. Hales has oliserved, Uial 
a plant, which weiuheil three pounds, 
pained three ouiires alter a lieavy 
dew. llu we nut every day observe 
hvacinths and other bulhous plants, 
as well as prauiineon* plants, raised 
ill saueeis or bottles cuntaiiiiiifr mere 
w.ster r And llraronnol has lately 
I'uiiiifl mustard-seed to perminate. 
prow, and produce plants, tliat came 
to inatuiity, flowered, and rijieiied 
tlieir seed. In litharpe, flowers of sul- 
iiliur, and very small iioplaaeil shot. 
The lost appeared least favourable to 
the prowth ol the plants, apparently 
lieeause their rinds eould not peiie- 
tiale belwei-n it so easily. All phvits 
do not demand the same ijuaiilily of 
water; and nature has varied the or- 
pans of the several individualsconlor- 
iiiaidv to the iirressitv of their heiiip 
supplied with this food. Wants which 
transpire little, such as the mosses 
and the lichens, have no need of a 
eonslilernlde i|iiantity of this fluid ; 
and aeeordinply they are tixel upon 
dry rocks, and have scarcely any 
rmds; hut plants wliirh require a 
larper quaiitilr, have roots which ex¬ 
tend to a preat distance, and alisorh 
liiii'iidity ihronphoiit their whole sur¬ 
face. The leaves of plants have 
likewise the pro|ierly of ahxorbinp 
waters and of rxttaetling (rout the at- 
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mosphdre the lame prlneiple whfeli 
the root draws from the earth. Bat 

i ilaiite which live in the water, and aa 
twere swim in the element which 
serves them fur food, have no need of 
routs; they rereive tlie fluid at all 
their pon s ; and we aecurdiiiply find, 
that tlie fueus, tlie ulva, &r. have no 
roots whatever. The dunp which la 
raised with earths, and decomposed, 
not only affords the alimenlary prin> 
ciplae we have spoken of, hut likewisa 
favours the prowth of the plant tiy 
that rmistaiit and steady heat, wbieit 
Its ulterior deeumposltiun produces. 
Tims it Is that Kabruni afflruis his 
haviiip observed the developeineiit of 
leaves and flowers in that part of a 
tree only, which was in the vicinity of 
a heap of dunp. From the precedinp 
rircunistaiiccs it appears, tliat ^e in 
tliience of the earth in vepetaRon i« 
almost totally confined to the convey¬ 
ance of water, and pruliably the elas¬ 
tic products from putrelyiiip sub 
stances to the plant. Vcpetahles 
cannot live without Pir. From tbo 
expo-rimeiits of l*ricstley, Inpeiibonsz. 
and Picniiebici, it is ascertained, that 
plants alisorb the azotic |iart of tlie 
atmosphere: and tliis principle ap- 
(•cars to lie CIic cause of tlie fertility 
whirli arises from tlic use of putrely- 
iiig matters in the form of manures 
Tlie carhunir acid is likewise absorb¬ 
ed hy vepetaldes, when its quaiitity it 
small. If in larpe quantity, it U 
latal to them. Chaptal has ol'iserved, 
that carbonic acid predominates lit 
the fungus, and other suhlcrraneuua 
plants. Itut by causinp these vepe- 
taldes, together with the body U|him 
wliicli they were fixcil.tu pass, liy iiis- 
perorptil,le gradations, from an al¬ 
most ah.-ulute darkness, into, tho 
light, the acid very nearly dl|a|i- 
pcareJ: the vegetable fibres beiiip 
pixiportionally Increased, at the same 
time that the resin aud culourinff 
principles were developed, which bq 
ascribes to tlie oxygen of the sanpp 
acid. Kciiiichier has oliserved, tiiaA 
(he plants which be watered witlv 
water impregnated with cafhonie 
arid, tru’.'.'piicd an extraordinary 
quantity of oxygen, which likewise in-, 
liicatcs a dccoinposition of the acid. 
l,iglit is almost atisoiutely necessary 
to plants. In tlie dark they grovg 
pale, laiigui.-li,and die. The tendency 
of plants toward the light is remark's 
\* 
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aMy \n «nr>i T^iretatlon an U 
in A rhamt>OTf»i* plao« wliw 
the llifhl a<1mittert nn one sMe j for 
the plant never falN to jnow in that 
dfreelioii. Whether the matter of 
li«;!it he oomlenned lnti» the ntiNtanre 
of plants, or whether it aet merely an 
a ntiiimiun or a^ent, without wfiirh 
the other requisite ehemieal prore««es 
eatinol l»e eiTecled.in uncertain. It i** 
aneertainetU that the proeennen In 
plants serlre. like thonn in atiimaU. to 
pnnlure a mort» eqiiahle teiuperatnre*. 
whicli}« for the wio«f part above tf»at 
of the alinonphere. Or. Hunter, 

? ltir»te<l hr ('haptal. ohservwl l»y keen- 
rtjf a thennorneter plimffe*! in a hole 
made in a «»ound tree, that It ron« 
lAantly imlicated a temperature aeve- 
ra! dejrrees aimn* that of the atinoN> 
phe'rq when it wa* heh»w the fifty- 
sixth division of Fahrenheit ; where- 
ni the TCffetahle heat, In hotter 
weather, wa** always several decrees 
helow that of the atmosphere. The 
same phihwonher has likewisi* oh- 
Sfrved, that tW sap whieh. out of the 
tree, would fn»e7.e at .'ll? degrees, did 
not freeze in tfie tree unless the eoM 
were atiem.mted 15 deirrees more. 
The vegetahle heat may Increase or 
dlminUti hy several eaiise*, of the 
nature f>f disease ; and it may even 
lieeiime pereeptihle to the touch in 
very cold weather, aeeordinir to Huf- 
ff»n. The principles of which ve#re|a- i 
hies are compostNl, if sve pursue their 
analysi- as tar as our means hare 
hitherto allowed, are rhiedy enrhon. 
hydro;f.sn, and oxygen Nitr<»ireii i« a 
roristltiieni prinejple of several, hut 
for the nio«rt part ftr surtH quatiTity. 
Ihdasii, »odn. lime, matrm^sra, sllex. 
aiuimna. sulphur, pltosphonis, Inm, 
mani'anes**, and muri-itiv acM, have 
likewise been reckoned in the mim- 
hcr ; hut some id thc«io omir only or- 
caslonally. and chiefly in very small 
quvntitirH ; and are scarcely more en¬ 
titled to he considered as liehmginff 
tt» them tlian irold, or some t*ther stih- 
atanees, that have heen oceasionally 
j»roern-H fnmi their derompositirm. 
The f'diowinp fire the principal pro¬ 
ducts of veffetaflon;— 

1. Htijrfir. riv-rtnlhaes. SoluMe In 
w^ter and alcoliol. Taste sweet. 
K<diihle ill nitric aetd, and yields ra- 
alic acid. 

’* 1. Harrocoal. Does not crystallise. 
ISolable in water and alcohol. Taste 
17 ^ 


bftter sweet, fioluhle In nitric kchl» 
and yields (txalic acM. 

X Asparagin. f'ryHtalllxes. Tasta 
cofdish and nause<ius. Soluble in hot 
water. Insoluble in alcolud. Holuhle 
In nitric acid, and converted into 
hitter principle iiTui artificial tannin- 

4. ftiim. Docs not crystalline. 
Taste insipid. Soitihle in water, and 
foiwis luucil.'ige. Iitoduidein alcohol. 
IVccipitat« d by silicated potash. 
liihic in nitric acid, ana lurnis mti- 
<s*ns nrt'l oxalic acid*. 

5, l innn. 1>ufs not crystalHae. 
Taste iii-i»M-l. Soluble in water, and 
docs no! f.^nn mwnlage. IVccipitHtisd 
hy nItHe and oxMnurlatic acids in 
the statu of resiti. Itisolahle In at- 

<oliol. 

< 1 . I»'u!iu. A white powder. Itiso- 
Inhle in coM water, .Sohihlo In l»oj| 
iiifr water; hut precipitates tinalter<^ 
after the soUi^»*oi c«wd«. lns«thihU* in 
aicohoj. S'duMe in nitric arid, and 
yields oxalic acid. 

7. Starch A wh'te f'owder. Taste 
insipid. Iu**dfihic in cold water. 
Hnlulde h\ hot water; opa^pte and 
Picripitated by an mfii- 
sioti «i! nutgalt^ ; precipitate redi*- 
solve I hv a heat oi 11?» des“recs. Iu« 
eotuhic in alcohol. Soluid * in dilute 
nitric acM, :ti:d preelpitated hy alco¬ 
hol. M’ith jilftlc add yields <>x.xllc 
arid and a wax%‘ matter. 

K Indiu'o. A idue |»owder. Tasto 
insipid, lusolnbic In water* alcohol, 
ether. Siduhlc in sulphuric arid. 
Sohihlc in nitric acid, and converted 
into hitter principle and ariilicial 
tannin. 

9. itfinten. Korin* n du»'flle elastic 
mass xvith water. I'artii.lly s»dulde 
tn water ; precipit ted hy infusion of 
niittralfs a'ld oxvirmiii^ niitriaftc 
a^id. Moluhlc in ncetie »chl and mu¬ 
riatic acid. Insoluble in aleolml. By 
li‘rini>ntati>in viwij ami ad* 

JiMivp, and tlipii thn prop,r- 

«|p- of ••fio..«p. Kolutilc In nitric acid, 
and yield, i.xalic arid. 

In. Alloimoji, Stdnid, In cold 
water. Coaiftilalnd l>y heat, and bc- 
rmne in.oIuMr, In.nliibic* In alrohoi. 
I'rpripitiiti'd by infusion of nn'irall*. 
Solublo In nitfir arid. Soon piitroflr,. 

11. Fibrin. Tairtclr««. In»nlublyln 
watiw and alrolml. Holuhic in d{luti*d 
alkalic. and in nitric arid. Kuoa 
pittrrilr*. 

12. Gelatin. . Iniipid. Soluble Ui 
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wmt»r. Does not enegfulete wben 
heated. Precipitated by infusion of 
galls. 

13. Bitter prineiptc. Colour yellow 
or brown. Taste bitter. Equally 
folclilc in water and alcohuL tiolu- 
ble in nitric acid. Pieclpitated by 
nitrate of silver. 

14. Eatraelive. BotuMe in water 
and alcohol, tomluble in ether. 
I’recipilalod by oayfeuixed muriatic 
acid, muriate of tin, aud muriate of 
alumina ■, but uot by gelatin. Dyes 
fawu colour. 

15. Tunuin. Taste astringent. 
Boluble in water and in aScobot of 
O'hlu. Precipitated by gelatin, muri¬ 
ate of aluiniua, and muiiateot tin. 

iO, Fixed oils. No siiiell. Insolu¬ 
ble in water and alcotiol. Forms 
snaps with alkalies, Coagulated by 
earthy and metallic salts. 

17 , Wax. insoluble in water. So¬ 
luble ill alcohol, ctlier, and oils. 
Forms soap with alkalis's. Fusible. 

IP. Vulalile oil. Strong smell. In- 
soluhlr in water. Soluble in aicohoL 
Liquid, A'olatile. Oily. By nitric; 
aciu initanied. and converted iotu re-; 
tmous substances. 

19. Cainpbor. Strong odour. Crvt- 
taliixea Very little soluble in water. 
Soluble III alcohol, nils, acids. Inso¬ 
luble in alkalies. Hums with a clear 
flame, and volatilizes betorc melting. 

SU. Kiidliiur. Viscid. Taste in¬ 
sipid. Insoluble in water. I’artially 
s-diihle in alcohol. Veiy auluble in 
ether. Soiutiou green. 

21. Itc-ins. Solid. Melt when 
heated. Insoluble in water. Soluble 
in alcohol, ether, and alkalies. Solu¬ 
ble in arrlic acid, iiy nitric acid con- 
Tcrtcil into artilicial tannin. 

22. {iuaiactinv I'ossetsea the 
cli>siactcrs of rci.ins ■, but dissolves in 
utlric acid, aud yields oxalic acid aud 
no Isnnin. 

23. llalsaiiis. Possess the charac¬ 
ters of the icsins. but have a strong 
smell i when healeil, benzoic acid sub¬ 
limes. It sublimes also when they 
are dissoBed in sulpliuiie acid. 
By nitric acid converted into artificial 
tannin. 

24. •'aoulchouc. Very el.xslie, In- 
aolubte in water and aholiol. When 
aleepcd in ether reduced to a pulp, 
wliir.li adheres to everv thing. Fu- 
Bible, and remains liquid. Vary 
Booibustibte. 
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25. Gum resins. Form milky aolw 
tion* with water, transjiurent with 
aleobot. Soluble in alkalies. Witii 
nitric acid converted into tannin. 
Strong smell. Brittle, opaque, in¬ 
fusible. 

36. Cotton. Composed of fibres 
Tasteless. Very combustible. Inso¬ 
luble in water, alcohu), and ether. 
Soluble in alkalies. Yields oxalie 
acid to nitric acid, 

2% Suber. Hums bright, and 
swells. Cunverted by nitric acid into 
suberic acid and wax. Partially so¬ 
luble in water and alcobol. 

3H. W'ood. Composed of fibres. 
Tasteless. Insoluble in water and 
alcohol. Soluble in weak alkaline 
lixivium. Precipitated by aeids. 
Leaves nmeb ebareoal when distilled 
in a red heat, boiuble in nitr^ aeid, 
and virlds oxalic acid. 

VKGET.4TIOM (Saline) M.Chap- 
lal has given us a good memoir on 
this subjeet. in the Joumat dn Phy> 
sique, for October lilfif, entitled Ob- 
I serrations on the Inffnence of the 
dir and Light upon the Vegetation 
of Sails, In the operations in the 
largo wav, of bis manufactorv of me¬ 
dical and chemical piodiicts, be often 
observed tliat salts, particularly the 
metallic, vegetated on the side must 
exfioseit to the light, and the fre¬ 
quency of the efitet induced him to 
make some din>ct experiments on the 
sulijert. For this purpose he took 
several capsules of glass, and covered 
tlie lialf of each, a* well above as be¬ 
low, with black silk. At the same 
time, he pri'parcd solutions of almost 
all the eartliv, alkaline, or metallie 
compound sails in distilled w ater, at 
(he temperature nf tite atmosphere. 
These cap-ulvs were placed on tables 
in a wetl closed chatulwr. wliich bud 
no cbiiuncy, and of wliich the doors 
and windows were carefully stopped 
up, in order that the evajioratioa 
might uot be hastened by any ngifa- 
lion nf the air. Kefiected light, by 
which we undrrstami the light from 
the clouds, was aalmilted through a 
small n|ierture in one of the window- 
shutters. By this management, as 
well as the disposition of tlie capsules, 
onc-balf of esch of their rctpeclivo 
cavities received light (rum the aper¬ 
ture. and the other was almost per¬ 
fectly in darkness. The solutions 
were then carefully poured into the 
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oy nf a funnel reitinK 
on tb« middle of the bottaiD, so that 
the border of the fluid was neat and 
unitorm. without any irregularity or 
drop of the fluid falliii|c on the ham 
surface of the p-iass. Upwards of 
two hundred experiments were made 
with variations of the principal trials, 
so a« to leave no douht with repurd 
t<i the eonstaney of the results. The 
Tiii>.«t remaikahle fact Is, that Ihi- ve. 
gelation took place on theweseur- 
ieves only which were illuminated. 
Tiiia phenoinenoii was so sirikinp in 
most of the aoiiitions, that in the 
spare of a few davs, ann freiiuently 
even witiiiii one tiuple day. the salt 
was elevated lines aimvc the lii|uor 
upon the enlightened nnrface, while 
tliere did not appear the smallest 
emstoredgo on the dark part. No- 
thiopVniiltl he more iiiterestine. than 
lo observe this regetation, proiecllog 
frotueiiliy more than an inch, and 
uarkinp the line of distiiieiirm l<e- 
tween the iilupiinated and ilark parts 
s>f the vessei, sTlie sulphates of ir>m, 
s>l xiuc, and other metals, more espe¬ 
cially presriiteil this appearauee. It 
was generally l•hser^e^l. that the re- 
gelatimi was stroneest towarii the 
most enlightened par'. 'Ihii pheiio- 
luennii ii.ay In* lenderrii still more 
interesting, tiy dire, ting the vegeta¬ 
tion at pleasine luuaids the diltererit 
paits of the vessel, for this purpose 
ludhiog more is ie(|uired than to co¬ 
ver llie several pails in surcevsion. 
I’or the vegfiatioii always takes pinee 
in the enliwliienrii parts, .sud <i<iirkty 
Ceases in that vvhicii is eovered. 
When tiie same soliftioii has stmid tor 
seviTuI <i.vv», the iioen.-itevapora¬ 
tion pr.vduaily depresses its surface, 
and p erii-t or edge of “alt Is left in 
tiio obscure part. Ilut llie salt never 
rises, or at !"ast very iinperfeetly. 
abnre tlie luiuor, and raniiot he emn- 
pared with the true vegetation. When 
balls are sufrered to vegetate in this 
maimer, the spoutaneeiK evai'oralinn 
of the fluul affords very few crystals. 
All the saiine matter extends itsrli on 
the sides of the vessel. 

VKINS, Metallic veins are often 
bcptrated from the loelts they iiiler- 
scet, l,y a III :i wall or lining of mi¬ 
neral suloitannps distiiot from the 
togk. and sonictinies also by a Inver 
yf ^lay on each aidouf thevrin. The 
same sniistanee which forms the outer 
&t*0 


coat of the vela is also fre<)uenUy iiw 
termlxt with the ore, or forms layers 
alternating with it; this is called the 
matrix, ganpue, or vein-stone. It 
appears as if the ore aud the vein* 
stone bad been deposited over caeh 
other, on the sides of the vein, at 
different Mines, till they met and filled 
up the flssnre. Koinolimei the ore 
extends in a compact mass from one 
side of the vein to the other. Nut an- 
fre<ioei)tly there are hollow spaces in 
reins, rallevl druse.s, which are lined 
with rrvsiais. I n these rnvities the most 
heauliful and regular crystalline forms 
arc ohtalnrd. Metallic veins often 
divide and unite again, and sonielimes 
they separate mto a nninlier of smaller 
hranelics, railed strings. To vshat 
depth metal'ic veins dtweend is not 
known, iini' is it nsrcitained whether 
they priieraiiy prow wider or nar¬ 
rower in their dc«cenL The opinions 
ol miners on this subject are so 
varioii-. it may fairly iie inferred that 
they differ ill this respect in dillerent 
siln.'iliuns. Veins are seldom lich in 
oi-c near the surface, hut increase in 
richness as Ihev de-cend. and, at 
greater depths, become poorer again. 
When I’tyce wrote the .Mineralogy of 
Cfiriiwalh II was l•etievrd lhal the 
richest stale of a niitic ot eopj>er m 
that eouiitv was from W> l« InO vards 
deep, .and tor tin from 4il to li!0 yards. 
This account hy no means agrees 
with the present state of the t 'ornish 
mines. Copper and tin are procured 
in cunsiderahle <|uaiitiliet at the 
depth of gnu vards in the Itolruath 
mine. The Kelmi r<>|it>er niitic in 
.Sstaffordsliirc is iioa’ woikmi at llie 
depth ("f -172 yiirtls • it is the deeiiest 
iiiiuc in Knglatid. The deepest mine 
that has l•ern worked in Kurope, or 
in any (lart «f the world, is one at 
'rnitteniierg in ilnheniia, which is 
iutdi ynids below the siiiface. Me¬ 
tallic vcina fre<|nenlly contain dilTr- 
reiil ores at various deidhs. Iron 
uie, copper ore, cobalt ore, and 
silver ore ancceed each other in some 
of the mines in Naxoiiv. In Pranra 
ihero are lujoei which contnln 
Copper oic In the lowest part, silver 
ore above, and over tlial, iron 
ore. Tlie thickness of veins and the 
quantity and »|iiail'y of the ore they 
runtoin, vary in every mine. Hame 
veins are only a few inches wide | 
others are several feet. Mid some- 
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timri MTcral yardi In width. Veins 
are often narrow in ono part, and 
awel! out In another. The vein at 
the fHtleoatli Mine In Cornwall, va- 
rle* from two or three loet to forty 
feet, and in tome plaees it contract! 
to little more than ala intdtea. The 
vein atone la (|naTtx, In which are Im¬ 
bedded maaaes ealM bnncbet of cop- 
per pyrites, eonslstbiir of copper 
uoited with sulphur. Veins sotiie- 
times deseeiid in a direction parallel 
Willi the lieda of rock in which they 
oerur, and ewell Into large cavities 
which mnirart again to a narrow 
sirinr, often so small that the ore ap¬ 
pears lost: but by pursuing the indi¬ 
cations of the rein, it is again found 
to enlarge; these are railed pipe 
veins. Tlie bine John or Suor spar 
mine near Castlctnn Is of this kind. 
The vein wliirh rontains this spar is 
separated from the limestone rork by 
k lining of cawk nr sulpbat of bary¬ 
tes, and by a tliin layer of unetuons 
elav ; It swrils out Into large rarities 
whirh cnntraet again and entirely ex¬ 
clude the ore, leaving nothing but 
the lining of the rein to mnduct the 
miner t<> another repository of the 
spar. The crystallisatinns and mine¬ 
ral inenistalions on the roof and sides 
of Die iistoral rarcms whirh are pas¬ 
sed thisi’ixh in this mine, far rxrerd 
In beauty those of any other earem 
in Kngland ; and were the descrip¬ 
tions of the grotto of Antiparos trans¬ 
lated Into the simple language of 
Iruth. there is reason to bcliere it 
would be lniin>l inferior In magniA- 
cencc and splendour of mineral itero- 
ration to the natural cavern In the 
Auor mine. Tills mine is rarely visit¬ 
ed hv linvellers ; the descent i' safe, 
hill the roof being low in some parts, 
it ts rather dilBrnh of arccss. tine 
metallic vein often crosses or cult 
tiirorigh aindher ; in siieli Inslanrcs, 
it Is evident that the vein which is cut 
llirongh must h.' mure aotient than 
that whicli intersects it. This olo 
serration rcspecliiig the rclatlre ages 
of veins was nrst made by Mr. Pryee 
in his .Mineratogia I'orimideiisis. 
When a vein runs parallel with the 
licds nr strala of a mountain, it forms 
a bed or stratum tvliich some geolo¬ 
gists eontider as a repository of me¬ 
tallic ores diilincl from reins. Iron, 
which la universally disseminated 
through the miucrtir kingdom, most 


commonly occurs in beds .orfimg an 
original part of reeks. Whether sdher 
laetaiUe beds are veins which have 
taken the same direction with the 
seams of tho roe.k, or eonstltnte a 
distinct formation, may lie doubtful. 
Some dykes, and perhaps some ine- 
tallie Tetns, appear to be eontempo- 
ranrntts with the rocks they Intemerr. 
Hometiines the quality of the rock 
changes as it approaches a vein nr 
dyke ; thus granite has heea observed 
to baenme smaller grained In the vi- 
rinlty of veins. The substance of a 
vein or dyke is nceasionaUy inter- 
mixt with that of tlie rock, and the 
parts appear fused together and 
sometimes graduate into each other. 
These instances are favourable to tho 
npiulnn that the substance of the vein 
and rock were once in a melted state, 
and separated during the coiwlida- 
tion of the mass. Much veins Torm a 
part of the original eonstitution of 
the rock. Other veins are erMeotly 
posterior, as they have fractured and 
dislocated the rocks through whieh 
they pass. The direrA>n of veins in 
nut very regular. In Bngland they 
genrrally run nearly east and west, 
and north-east and soulb-srest ; bat 
have frequently undulations and de¬ 
viations from a straight line; the 
must powerful veins are more regular 
in their course than smaller ones. 
tVhere two veins in the same district 
hare thr same direction, or run pa- 
rallri, it is observed that their eun- 
tents are similar; but where they 
run in different direvtions, tbo con¬ 
tents vary. Molina, in bis intrresting 
Itisinry of (Tiili, nimtluus a vein of 
silver at I'spalata, In the Andes, 
which is nine feet in thickness 
throughout its whole extent, and has 
been traced ninety miles. Smaller 
veins hraneli uAT ftoin each aide of it, 
and penetrate thr neighbouring 
mniiiitalns to the distance of thirty 
miles, it it belirveil that this vein 
stretches to the distance of 300 miles. 
A vein called the Tideswell Rake, in 
lierhyshirr, cxtemls some miles east 
and west; it i« worked from the tug. 
face, and may he seen near the road 
aide between Ureal Hucklow and 
Tideswell. It Is lost at ito two ectre- 
niities by the lime ruck which it inter¬ 
sects dipping under other roeks ; but 
in thr opinion of miners who have 
worked la North Wales, the mom 
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win rifiMi fiiraiii in the ltin« mekf nf 
ttiHl iliMrirt. Fnrticular nirtallic ore* 
are peculiar to certajii rucks ; thus, 
tiu Ktone occurs in f^raiiitr and some 
kiiiilA of slate, lint lias never Ijeeii 
found in Uuii><sU)ne. rertaiii ores 
are lUsu associated tOKCtlier; Uiu*. 
lead and sine altnosl always occur in 
the same vein, but in riiBerent pro* 
portions. Metals are rarely found in 
a native state, except platina, gold, 
silver, and copper. They arc usually 
combined with some sulmtane* by 
yrhicb they are mineralized, which is 
either oxygen, sulphur, or an acid: 
sometimes they are euinl ined with 
otlier metals, and furin alloys. Itif- 
ferent combinations ol the same me* 
tal exUt m one vein. N alive ropjier, 
Sulphiiret of eopper, carlionale of 
copper, or iiialaclnte, sidpliat of cop¬ 
per. qp bine vitriol, and copper com¬ 
bined with lead an>l Iron, fre<|uriilly 
oeenr together in the same mine, tia- 
Icna, a sulphiiret of lead, is often as¬ 
sociated with white tend ore. nr car* 
bonate of lead. The latter, tlioiigh 
a rich ore rdntaioinc sevriily per 
eei^t. of lead, basin, iiielallie appear- 
aner, and wa* mtstakenfor rank and 
thrown an-av by the miners In lierby* 
shire until the year isua or INSl. Ttie 
mines ot that eonnty have been wink¬ 
ed since the time of llie emiwror 
Adrian, and the i|iiaiilily ol ore wliieh 
has been wa-ted dnrinp that perioil 
must bare l•een iiiin.ense. In what 
manner metallic" vein* «-erc Ulleil 
with ore has gie.itly divided the opi¬ 
nions of geologists. l>r. iliittuii siip- 
jMites that both dykes and reins were 
filied witti their rontents in a state of 
fusion Iw Inlerlion Iroin iielmv, the 
expansive force of the nn'ited matter 
having eraeked the surfarc and open¬ 
ed s^inssage for its reception. Tliat 
mazy dykes were so formed appear* 
probable from cirriimsianec* prr- 
vinnsly stated. Other dykes appeal 
to hare been open Mssnres filled by 
materials washed from the surface, 
and euiitain rotiitdetl stones and 
sometimes undeeayed vegetable mat¬ 
ter. Kroni a dyke of clay In a roal 
mine in Vork'shlre, I'l.’i feet deep, 
were drawn out long vegetable fibres, 
apparently riads ; the woihIv part ol 
which tiras unchanged, and burned 
like the roots of common wimds. 
Veriter supposes all reins and dvkes 
wete ant produced by the sbrioMng 


of the materials of which mountains 
are eomposed t and that metallte 
reins hare liecn Blled from above by 
the ores in a state nf solution. Tills 
theory lias been advanced with much 
ennhdenre, and warmly supported liy 
many geologl>ts! hut we liave no hesi¬ 
tation in asserting that It is dr-iion- 
stratively repugnant to facts : indeed, 
the iinpbrit credit whirb has been 
given to Mr. Werner's dogmas on 
this subject, is one among niiniriuus 
inslaiiees of men of dtstineiiished ta¬ 
lents resigning Ihrir judgment to aii- 
Ibnrily, aid siipimrilng the most ab¬ 
surd prnposilioiiS, ttlicn confomialde 
to their favmirite hypnthesis. If 
veins were hlled by nietallle sulnlinns 
from nl-ove, tliese soliitiuns must 
hate rovered the highest mountains 
over tlic whole earth ; and Instead of 
tinding nieinilic ores in the present 
routined repositories, tliey would fill 
all the cavities and valleys in every 
part of the woild. As this Uieory 
supposes likewise that reins were 
formed at digrrent times, a imniber 
of these nicialHe solutions would sne¬ 
ered cacti other, and «-e should find 
regular strata of iwe in all primary 
and transit inn meks ; and the quan- 
titv lorinni by these deep seas of m#- 
lallic matter noiild be Ineoneeivably 
great. This theory N decidedly in- 
r.'ilidated hr the following laris. 
Vt'hen a metalbe vein passes through 
difierrtit kinds of rork. it Is generally 
nlwerrrd ttint the quality of the ore 
varies with liiat of tlic rork llirough 
wliirh It pa>srs ; and cren dillerent 
lied* nf the same rock are more pro. 
doctive than otliers, and are called 
hr miners, t>rBriiig nirasuiTs. This 
Is' tlic case In Diirhain, in lierbyshlre, 
and probat'Ir in etery part of Kng- 
land and Wales. .Mr. Werner quotes 
i,ne instance, as il it were extraordi¬ 
nary, ol theqiinlily and ipiantlly of 
the ore Iwing rbangeil by the iiatiiro 
ot the rock wtiich it Intersects, and Is 
inellned t • admit that elective affinity 
for the rork may have contributed to 
the edVet. The rlrriiuistanre, «o far 
from fieing extraordinary, is nf com¬ 
mon oe.-iirrence, Bill known to all 
working miners. Tlie entire ressa- 
finii of the ore in one pail of a nn-li, 
and its re-appenranre belnw, ate still 
more striking. In ireibyshlre the 
beds of metattlferous limestnne aiq 
sepfirtrfed by l>«dt of bMultic rock 
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toad-tton«. When a vein of 
lead U worked tbruiieh the firet lime- 
•tone down to tlic tond-htoiie, it eea«c« 
to contain any ore, and often entirely 
di»a|>|>eni>; on ■‘inkiiiK tliioiifrii tlie 
toad-Klonc to Uie kcroiid limestone, 
the ore U fuiiiid aiiain, Init Is ent off 
t y a low er bi-d of toad-stone, under 
whicii It Appears attain in the third 
liini^-slone, in slrontt vein- paitieles 
of lewil oecur in the toad-i'tone, hut 
in very email <|uaulities. It mineral 
veins wrie tilled from ahove hy iiie- 
taljir sotntioiis, it is imiMis-ihle to 
runeeive that the iiulii’e of the rock 
should ehniitie llie i)ualily of-Uie ore ; 
utiK'h U'«> euuid the ore ili-iippvar in 
one slratniii, ami appear lutain in a 
stratnin helow it. Nor »inihi the vein 
he lilleii willi melt d mutter ejeeted 
fioio below ; for in either case it 
would he eijiially impusvilde lu ex¬ 
plain why the ore is separated hy the 
toad-stone, thuut:h tlie vein is cun- 
tinued Ihroneh il. .Mr. I'aiev, whose 
aeruimt ot the Iterhyshire mines is 
well desentoe attention, says that 
where the lonls of liinr-stone are dl- 
vidtd h> seams iil etay, tlicsc seams 
freiriietdly ■ at off the teiii as effeetn- 
ail) AS tiic thn k beds ot load-stone. 
Siivli laris piore, tiiroiiteslAldy, that 
veins were not n led vtitli their ronteiits 
from ahote. If nietailir matter was 
not poured in from a! ove. or ejeeted 
fiom helow. 111 w but manner did il 
come toll* tiie vetiir 'J‘he stale of 
eheiiiical setenre, and the tails at 
|■I•‘sl•n? known, ate loo limited to liir- 
III! h A suilil'oii to this inleiestine 
f|U'*stioii 'ri-* le are, l.i-wever, cer¬ 
tain iio'ii Alimis which mat si-tte as a 
cine tt» future di-coverv. Tho vuria- 
lioii ot tlie uiinerul inotiii'ts in veins 
as they j'a*« Ihroiiiili d.il -ieul strata, 
semns to piove thul tio' strata were 
edit irul e.ttts«‘s iii p-miiirinir this va- 
riuf on. Ihiiiuf-s nod idio mutter was 
dilfn-ed Ihioneh dilTrient locks ar- 
roidtna to then eleetitr ulfiiiitt, and 
sepal All d from tliein tw toitaie elec- 
tiieity, the diflereni sides of the vein 
|M>ssessi|i^ diili'ienl stale* of elerlri- 
eit) ; or the sliata may art like a se¬ 
ries of plates in ’he voiluie pile, se- 
•aratiii^ and x ereliiiK nietailir matter 
inin its different combinations, 
isouie of the metals and other sub- 
slances found in veins aio eapatde of 
ipilutiun in iiydroscn fas. and perba}w 
all of them may h« au by naluial pro- 


ceue* i in this atate ther mCf hanrn 
penetrated tlm vein and deposited 
their contents. The discovery, bow* 
ever, of the metallic nature of tb« 
very eartlis of wliieb rocks are eom* 
pused, and the probability that the 
metals are rumpound substances, of 
wliich liydrofCD forms a part, open to 
our view the possibility of the fomus- 
tion of metallic matter by natural 
processes, wbieli it may not be be- 
yoiid the powers of tbe linmati mind 
to dfs'elope, if not to imitate. If me¬ 
tallic matter lie now forminit io mines, 
tlic process of its formation is ex¬ 
tremely slow i but Uiere are circiun- 
stances which ap|iear to prove that it 
may, in some instauecs, Im> perceived. 
Mr'. Trehra, director of the mines in 
Hanover, has seen a leather thoiif, 
Mispcmled iroin the root of a mine, 
coated with silver ore: he hu also 
oliserved jialive silver and vlFreons 
silver ore cuatiiif the woodcut sup¬ 
ports ietl ill iiiincs two hundred years 
tiefore. lie is let! from these cireum- 
slaiiers to support the opinion that 
uielallic ores were forfhed by miueral 
va{Aiuts or exhalations, or were 
once in a fcaaeous stale, tlur present 
arquaintaneemith facts is loo limited 
to decide the mteresliiif i|ueittiuii re- 
speetiiif the formation of metalUe 
ores, and it is more ronsonanl w>lh 
tbe true spirit of phiiosophy frankly 
! to ronfess our If noraiire than to form 
•ystPiiis fiom imperfect data. The 
I ipiiis of coal bear a freal re-eiu- 
Idaiice to nietailir veins. For laitlier 
illustration, we nibjoiit a desrr plioii 
by JMr. liakewell.iii ttie Traiisart<uiis 
of the tieo ocical Society, of a coal 
Held at Itradford near .Manchester, 
which we have already leli rred to in 
uiir artivle on roa) ; and to wl>i<-li ar¬ 
ticle w'C .tfaiu e.'iit oiir read ere at- 
tentiiin. This field is of very liiiyted 
dimensions, extending iittle more 
Ih.'ui two miles In lenflh, and ;iuaO 
yards in breadth. ’Fhe freatest 
•leplii to which the woikiiifs have 
been eairied, is ltd yards. Ten seams 
of coal rise to Ihesiiiiarc, some of 
which are firatly deteriorated hy an 
iuterinixture of pyrites. The river 
.Medhn'k tIowK lU’urly at rifbt nufles 
with tile line of bearing ol strata and 
a section is exposed oiiiu banks to a 
eousiderabte di^-taure. The strata, 
vthieh atleruales with beds ot eo«i, 
are the same that arc usuaUir foutui 
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tinder iimilar eirenmatancM in Lan- •Jiding motion liaing giren to the 
eashire, Clieihire, and tlio weat of urata by latrral pmwurr ; for a fnrre 
Iterbv^hlre j rl*. nrKniarron!i and acting in a dlrcet line from above of 
bitiimtimn* ahale with vegotablp im- beneath rotild not produce the bend* 
tirrs»lo«i», and iron atone, aniiictime* ing or folding of the four feet coal, 
in beds, Bomelhnes in nodnles. These VKRATRlA. A new reitetaMe al- 
occur over the first coal limestone of Icaii, diarovered lately by MM. I'etle- 
n reddish-brown eoionr. The field is tier and Caventou, in the veratrum 
bounded bv red silieiuus sandstone sahatilln, or ceradilla, and some 
simitar to that on which tlie town of other idants. Tlie seeds of reva- 
Afanehrster stands, and 15 or id dilla, after Iteing freed from an uiir- 
yards of Its contact with tliat rock, Inous and aeld matter by ether, tvere 
the eo:ii is soft and hardly north digested in hoiling aieohol. As this 
working. The roal measures'dip to infiisinn eonted, a little wax was de- 
the south at an angle of al>nut . 10 ®, posited ; and the |ir|nld being erapo- 
oiid wherever ttiey have been provetl rated to an eatraec, re-dissolved in 
on the soiitliern side of the field abuts water, aod again roncentrated t>y 
against tlie sand stone, but on the i evapnrntif>n, parted with its rnlour- 
iiortliern siile, at the distance of ten i iiig matter. Acetate of lead was now 
yards from the red rock, a l>ed of poured into tlie solution. The excess 
coal, four feet in thickness, rises to of lead was thrown down !iy sulphu- 
the susi'iire penwndieiiiarlr, and ter- retted hydrogen, and lii|nor being rnn- 
nilnates the eoal measures : tlie spare rentrated tiy evaporation, was treated 
lietwepii tills bed and tlie red rock' with magnesia, and again fittrred. 
Iwing filled with broken stones and '• The precipitate, boiled in alrohul, 
rubble without any appearance of > gave a solution, which, on etapora- 
atratiiication. Tlii* perpendicular i lion, left a pnlveriilrnt matter, er- 
IhhI lias lieeii flrought to tlie depth of tremely l-itter, and adlh decidedly 
dO leet, and is of the same i{uality alkaline rliaracters. The prrripitalo 
and general appearance as a four- by the acetate of lead, gave, on exa- 
fert bed which rises nggr the middle miiiatinii, gallic arid ; and hener it is 
of the field. There is a dyke in one concluded that the new alkali existed 
part of the field filled with a stone in this seed as a gallate. Veralria if 
nearly similar to the ml rock, hat it white, pulverulrm. has no odour, liut 
docs not afiTrct the strata on either excites liolent sneering. It is very 
aide of it. Fourteen hundred yards arrid, Imt not bitter. It prodnees 
to Hie iicirfli of llic Jtradford eoal ‘ violent vomiting in very small dose*, 
field, and separated from it i>y red ! a lew grains mav cause dealli. ft is 
aandstonr, is the coal field of Oroyis- j very little soluidc in wafer, it is 
tlen. The first coal that rises tlirre, j very' sidntile in alcolmi. and rather 
is at the distance of sixty yaisis from jless soluble in ether. It fuses at 1:12^ 
the red rock, and simiU'- to the hed < Fall. On cooling, it Incomes an ain- 
which rises at thedlstance of 3.VI yanls ' her-coloiircd tr.insliicent mass. It 
from the perpemiiciilar coal in the j acts on lest | n|>ers like an alkali, 
Bradford licld. of./ represents the ; and forms salts iincrytlallitable by 
length of tlie field, /f/lreprrsents rvaporntion. The sails appear like a 
Its .lireadih. f? t'f lf-'dllfcrent l•ods iniii'. Tlie siipersiilphate only seems 
of Coals which rist* to the surface. I to present crystals. Iodine arid rhlo- 
/’/’tlie i>erpendicular l>ed of coal. I line prodii-e, willi veralria, an 
y. /. the itimwtonc. It H H the red iodatr, liydrindate, chloride, ami 
aaod rock, SS two beds of eoal SI) muriate. 

inches thirk. one of them in the VKHDICIIIB. A crude acetate of 
Broylsden coal field. The next plate copper. 

represeiitf the section of the siiiiie VKIlDITKfl, is a bine pigment, 
atrata on, a piano perpendicular to obtained liy adding ehaik or widting 
■-4.1. It Ik probable that the strata to the sidulbmof ropperin aijiialorti*. 
iu liuth these fields, wore once united. Dr. Merret says, tliat it i* pirpaml 
and have been separated by some in the following manner: A quantity 
couvulaioo of uature. In ronaequeiiM of whiting Is put into a tub, a»4 upon 
of which the red rock has been intei( this the solution of the copper i* 
posed like a wedge between them; a poured. The mixture !i to be stirred 
Ml 
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rvtrt d»y for «oine hours together, j 
till the liquor lotrs Us eolnor. The 
liquor is then lu be |*oured nlT, und < 
more solution of ropper it to be odd- 
ed. This is to be repented till the 
whiting bus acquired the proper co¬ 
lour. Then it is to be spread on \ 
large pieces of chalk, and dried lo 
the sun. It B{|iears from 3i. I'clle- 
ticr’s analysis, that 100 grains of the 
very best verditer rontain, ofcaibo- 
nir acid .10, of water 3J, of pure lime 
7, ol oxygen »!, and of pure copper 50. 
The aiitbur remarks, Umt the veriii- 
lrr» of inferior quality contain more 
4 halk and less copficr. 

VKltJl,'lt''K. A kind of harsh, 
austere sinegar, made of the ex¬ 
pressed iniee of the wild a|>ple, or 
■ Tab. The I'leneh give tins name lo 
uoiipe grapes, and to the sour liquor 
olitainerl Ironi them. 

Vlin,MI MO.\. The red sulphuret 
of ineiror) or Cinnabar, 

VK.*<1. \ I.\N. Iditrrase of HaQy ; 
a sut-species of pyramidal ganiel. 
(ili-teiiiiig vitreo-iesinous. Translu¬ 
cent. liffia<ts double. Kcralebes 
felspar. llri;lle. Sp. gr. 3-3 lo3-t. 
It becomes eleetiieal by frirtion. Its 
constituents are, *ilira 3.V.'>. lime 33. 
alumina Sb.”;!.'-, oxide of iron ox. 
Ide of mnoi’anese O'Si. loss I'fi, It 
occur-io r,.i.s,.I,Table abiindnuie in 
iiiialtereii rjec'ed roek», in the xi- 
eiiiily of Vesuvius. At Naples it is 
cut into ring—tones. 

tlNKU.lK. is the acetic arid dilu¬ 
ted, and in the form in which it is 
found in cuinuierrc. There are four 
».xrietics. 

i. Wine vluegar. 

1*. M.xll tiuegar. 

3. Sugar vinegar, 
e. WoihI vinegar. 

Wine vinegar Is, of conme, made 
only in wine countries. At Paris, the 
wine destined for vinegar is mixed 
with wine lees, and the whole being 
Iraiisterred to sarkeintbs, the liquid 
•natter is forced out by pressure, re. 
reived In en-ks, which are set upright. 
Willi a smalt aperture at the top, and 
exposed !•> the lieat of the sun in 
stiminer, of a stove in winter. Per- 
mentatiiiii soitn romes on ; and in the 
case Ilf regulating this fennentalion, 
hy taking care that the heat is not too 
great nr loo small, lies thet dtIBcuhy 
of making vinegar. In a fortnight in 
Slimmer or In double that tioio in win- 
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ter. the femientatlon ie flnbhed; the 
vinegar is put into eaatis, with diipe 
of birch woM, and in a fortnight is fit 
for use. At Orleans they prefer wine 
of a year old for making vinegar. Ifi 
is there much of the vinegar used Nl 
France Is made. The used casks caEed 
mothers are never emptied more than 
half, and are successively tilled again, 
to acetify new ptirtions of wine. Al¬ 
cohol added to the fermenting liquor 
tnere^s the quantity of vinegar. In 
this country, vinegar is often made 
from nmlt. Tlie essential ingredient 
is saccharine matter; and therefore 
wine, malt liquor, sugar, or any other 
substance containing sarcharine mat¬ 
ter, will, hy fermentation, yield vine¬ 
gar. Tlie wort, after 3(> hours, is put 
into casks, which are laid on their 
sides, with their bung-holes loosely 
eovered, and exposed to the sIMi ia 
summer, or to the heat of a store¬ 
room in winter. In three months the 
vinegar is fit for the manufacture of 
sugar of lead. In domestir purposes 
tlie process i« diiTerent-wThe liquor It 
pot into casks having a false etivcr 
pierced with holes, fixed at about a 
tout from the biilt<,m Unthis a ennsi- 
[ ilerahle quantity of the refuse from 
llritish wine manufacturers, or cheap 
raisin*, is placed. The liquor is turn- 
Oil into another harrel every twenty- 
four hours, in which time it has lie- 
gun to become warm. Sometimes the 
whole is fermented a* above, (food 
vinegar i.< also made from weak sy- 
I up lif sugar, at the rate of IS ox. to 
every gallon of water. ITte principle 
is the same. Good vinegar has been 
made from the refuse of bee-hives. 
Wt>od vinegar and its uses we have 
noticed at len^h in the article Pjttv- 
Hrnrou* jicia. 

VIN EGAU OF SATURN. Soln- 
tion of acetate of lead. • 

MNEUAK, (RAJDICAI,.) Aeetta 
acid 

VITAL AIR.—See Oxygen. 

VITRinCATION.—See Gla»*, al¬ 
so SiVfca. 

VITRIOLIC ACID.—See Sulp^u- 
rir j4eiit. 

50LA’nLB ALKALI.—See ofm- 

monfa. 

WLATIUTY. The property of 
liodlea, hv whleh they are disposM to 
assume the vaporous or elastic state, 
and quit tho TgueU in which they arp 
placed. 
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VOliCANOSS, are opelkiofci made stroyed by the eruption of that year, 
fai tbe eartbb eurface by intemal are paved'witb lava. From the I3tb 
Sres ; they re^arly, or at intervalt, to the 16th cctnuiry, it remained quiet 
throw out atn««e, Tapoor. liauie, larjre for oearly‘100 year*, and the crater 
stnnra. aand. and melted stone, called was overgrown with lulty trees. U 
lava. Some vtdcanoes throw out tor. was descended by Braccbini, an Ita. 
rents of mud and boiling water. Vol- lian writer, a little time prior to the 
canoes generally fxlst in the vicinity great eru|^on of 1631 ; the iHittom 
of the sea or large laltes, and also was at that time a vast plain sur* 
breaK out from unfathomalde depths rounded by caverns and grottoes, 
below the sea. and form new islands AStna has continued Imruiug since the 
with the meh^ lava and stones which lime of the poet i’indar, with ocra. 
they eject. Wlien a volrano preaks siunal intervals of repose seldom ex* 
ont in a new situation, it forms a vast ceeding 3(> or 40 yeats. Suhiuarine 
rent or fissure, through which lava volranoes are preoeded by a viuleig 
and stones are thrown out, that stmn boiling ami agitation of the water, 
choke up the paasage, and confine the and by the discharge of volnines of 
eroption to one or more openings, gas and vapour, wbivli take lire and 
n>uiid which a ronical mountain is roll In sheets ut dame over the surface 
formed, the open part of which Is of the waves. Masses of fork ale 
called the erater. The indications ol 1 darted through the water with gieot 
an dpproacliing eruption are an in. rioleuce, and accumulate till tlicy 
crease of smoke Iroin the siimmil. fonu new island.. Hometinies the 
which soineliines rises to a vast crater of the volcano rises out of the 
height, branching in the form of a sea during an eruption. In 170, a 
iiine.lree. Tremendous explosions, i submarine volcano broke out near 
like the firing, of artiliery, couimenee < Iceland.'W'tiirb formed a new island ; 
after the increase «f smoke, and are lit raged wiili great fury lor several 
sueeeeded by red.colonred Oainrs and linniilli.. The island afterwards sunk, 
showers of stones ; at length the lava i leaving only a reef of rocks. In i»e- 
fiows out from the lop of the crater, j cenilier, l/'iu, a violent earthwake 
or breaks through the sides of the j was felt at Tercera, one of Ibe 
mountain, and eon-rslhe neighhour* i ;tzoifs ; the next morning a new 
ing plains with melted matter, whieh > isl.nid nine miles in eircumlereiice 
becoming ronsulidated, forms a stony j was seen, from the centre of which 
mass often nut less than some hundred / rose a tsiliimn of smoke; it after. 


square miles in extent, and several I wards sunk to a level with ilie sea. 
thirds In tbiekncM. The eruption has I Near the little Isl.xii I of Mantoii, 
been known to continue several ' in the ilreeian arcliipelago, sub* 
months. The qaanlity of volesnie niarine volranoes have repeatedly 
powder, railed ashes, thrown out. is hurst forth during the last iXWiyeara 
inenneeivably great. Oitring one nod lorined several new islands 
eruption of JSXnti, a spare of ISO three ol the anrient eruptions are re. 
miles In rirenit was covered with a corded hy niny. Strain*, and Seneca, 
etratum of sand twelve feet Uiirk. The last I'l-nption was in the year 
Whpn the lava flows freely, the earth- 1767. The mimlwr of volcanoes has 
quakes and exphnions lierome less hern estimated at near StW : but they 
Violent; whieh proves that they were may he siipposol greatly to exceed 
oceaskmed by the confinement of the tJile estimate, If we cjiiisiiler llinee 
eru|>ted matter lioth gaseous and so. vuleaiioes as onlv duinianl, and nut 
ltd. The smoke and vapour of voica- extinel, which still preeeot imlications 
noes are highly electrical. The long of subterranean best. In the Axuree 
period of nepose which sometimes there are no less titan lortydwu ao. 
takes place between two eruptions of tive or dormant voicaiioos ; almost all 
the same voieano, is partienlarly re. the l.lande In tlie Atlantic, and many 
■Markable. From the bnlMing of Homo in the i'aeific ocean and the Indian 
to the 79tli year of the Christian era, Seas are vulcanic. A range of aettvd 
no mention is made of Vesuvius, and dormant voleanoos extonds fraw 
though It bad evIdeiAly been in a tlie aonthern extremity of America to 
ptlor state of ariivity, oa Hereulas the arctie circle. Nunteruus voica. 
neum and Pompeii, svhich were dm noes exist in tceiand; and the hot 
680 
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tnlphnroni fxlialntbm* from eraton the hnaaii mind to conceive hy whnt 
hi vaHoni parta of Italy prove that mean* the particlea of Urbt are pro* 
their internal Area are noteattnpaish- pelletl through apace wftJi auch asto- 
•‘•1. Of the roleannea In northern niahing velocity. We are too apt to 
A*ia. or the interior of Africa, we measure na'uw operations by their 
h.-ive little Inforniatinn, and the volca- coineidence with the received system 
noei covered hy the sea cannot be es- of philosophy, and to make oar o#n 
tmisted ; but from the above state* ignorance the standard of truth, 
nient we are authorized in lielieving Had all the voicanires in the world 
tliat vob-ante Ares are more exten- been dormant for tire last StWO years, 
sively operative on the surface of the and were we only acquainted with 
globe tlian many geohwists arc dis- tbeii* existence by the writings of 
pose-1 to admit. Their source is deep ancient historians, we should dis- 
nn-ler the siirfaee a| the earth, and credit the fact, and prove its imjmssi* 
many rlrcnioslaitees Indirote that a billly by an appeal to estahlished 
eomieelion exist* between volcanoes cliemieal prioeiples; we sliould fur- 
aC a vast distance from each other, thcr nrcoinpanv the pro(»f with a 
III irSsl.■ivheii the submarine volcano pallirtir iam.-utation over the rriniu- 
near Iceland suddenly ceased, a vol- lity of former limes.—-Tlie desceut of 
ratio broke oiit 2H> miles distant, in stones from the atmosphere was 
llie iiiterioi of the islainl, and at thr denied during a lunger mriud, l^iiigh 
snitte time the great r-arthquakes took the fact is now estalilished beyond 
place III ('niahrla. tin the nicht in i ail doubt: Ohis should teach us t«>.bc 
which l*iiRa and t'allao were ihestroyed j less coiiAdent in onr own knowledge, 
hy an eBrlliijtiake, four new volraooes 'for there are still remaining ** more 
broke out in tlie An<les. Other in- tilings in heaven and garlli than are 
stanees of the a|ipareiit coimeetiun of dreamed of in our phiI.*sopby.“— 
earthquakes with distant voleanoes Admitting the cxisteiiee of central Are 
have been liefore stated, M'ere the in the earth, it is not diAieult to eon- 
source of volcanic Ares near tlic sur- eeivc that there may be determinate 
face, the country ill (heir viriuily would causes by which its intensity is in- 
slnk down; and it is iinp-ssilile to creased or diiiAnished at certain 
eoneeive bow the same volcano could i periods. We know little reapecling 
eontliiue its eru|itioiis incessantly lor ’ the operation of electric or voltaic 
more than 2<hMi years, wliirh is llie energy in the laboratory of nature ; 
ease with Siroinliidi, sit-iated in the i but fioiu the existence of electric 
LIpari islands. Fragments of rocks, j light at tlie poles we may infer that 
such a* lime noil gvpsiiiii, arc thrown | electric currents are paasiiig through 
out of vo'i-anocs utichuiiged by tire,! tlie ducts wbirh are found in the 
which proves that the source of heat ' craters of volcanoes. — Sulphureous 
was deep Ih’Iow the raiiite of these j and sulphuric acids are formed by 
nicks; they hare been merely driven 'the combustion of sulphur during 
ii!> liy the suhlerrmrnn exidosion,; eruptions: these act upon lavas and 
who h forrisl h passage tiirongii tliem. ; rocks, and produce dilferent romhlna- 
Kroiu the various pioi-iio-iienii whicli i tiuiis. of wliirh the most inipottant 
xolciiTioes present, wc may trith pro- jars' alum, sulphate of inagursia, gyp- 
bahditv iiiicr that the internal |>art ; sum, ami green roptwras. Hydroi^i 
of our idanet is in an Igneous state,. and snlphuretled hydrogen ate einlt- 
hou ever dtfArnt; it may lie to explain ; ted from votcauoea in vast quantities. 
In what manner this heat is generated 1 Whether jihospboms be a product of 
and conNnrd. In every department volcanoes is unknown: its extreme 
of nature, our lni)jiries are tenni- iiiAaiumahility prevents it from being 
nateil by ultimate farts, beyond which disrovered in a concrete form; bitt 
further research becomes vain. The | tlie deii.se white clouds, resembUng 
eonslant generation and emission of bates of cotton, which sometiiues 
lilriit from the surfare of the snii Is cover \'esuviu*, tesembie the fumea 
noire tnexplienble and surprising produced by the eombustlon of nhoa- 
than the constant generation of heat phorns. Among the products of vol* 
in the oentre .tf the planets; but we eanoes we And only three substanoea 
eannot refute our assent to the fact, srhich are combustible in the atmoa- 
tbough It Is far beyond the power of pherCf tulphor, bjxlrogeii, aad » enudl 
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coi^rctuml by tir If. Tinrf that the whit^ ur green. It lyntuontly Kift- 
eaniis and alkaliee, a-btek initn larM, ifitt of puialc«-«tone iii powder, but 
exl*t 'tn the eentre of the elobc In a Duinethnet it l« foriaad of oxided clajr. 
metainc ittate, and take are by tba One hnndred part* of red puiziiliutu 
aecrM of water. This property of alTOnted Bergtnanu. sHex JU. alutiiiua 
the newly-dlsrovercd ifielais, to In- 20. Time irtiii fti. When the lara l» 
daroe instanUy on the aerrss of water, oure ttiiuwii out of ttie crater, it ruU* 
by which they are converted Into In large rtvers dowa the side of the 
earths or alkanes, offers an easy ex- mountaiu to a certain distance, wUcl> 
Sanation of the origin of vOleanic forms the currents of lara, the vulca- 
eres, could we suppose tliats sub- nic causeways, dtc. ‘I'Ue surface of 
stances so (•xtrcmcly iiiilammable and the lava cools, and fornu a solid crust, 
nxydable bare remained for ages in a under which the llouid lava flows, 
metallic state. There may, huwerer. After the eruption tliis crust somc- 
be pToeesses in the vast lalmratory of times remains, and forms buUow gal- 
the elolie that constantly separate tlie lories, wltleb Messrs. llaiuIUou and 
earths frnni oxygen, and prepare Ferber have visited; it Is In these bul- 
them lor the support of volcanic tires, low places that tlie sal oinmoniac, the 
by which they are thrown upon the muriate of soda, and other sui.staiicos 
surf^e, and a connection is estab- sutiliroc. A lava uwy be turned out 
lishA' between the internal and ex- of its course by opiMising tanks or 
tcrnal parts of the pignet. Tbc dvket against It; this was dune in 
force with which all vulcanic pro- ifldu, to save Catania; and Sir Wil- 
duris are thrown is astonishing. In liam Hamilton proposed It to tlie king 
the year 170*, a stone twoWe feet of ICaplct to preserve Torticl. Tbc 
high and folk in circuinferenee, was currents of lava sometimes rciuain se- 
tbrown to the distance of a quarter of vrral years in cooling. Hlr WiUiam 
a mile from the crater; and in tbc Jiamiiton observed. In 170*. that the 
year 1771, sir William Hamiltou ob- lava which flowed in 17*0 was aliU 
served stones of an enormous site, smoking in some places. Lain is 
which ei^loyrd eleven seconds in eometimes swelled up and porous 
falling. This Indicates an elevation The lightest is called pumiee-sluue 
nf near two thousand feet. Tbc erup- The substances thn>wu out by vuloa 
tiuu of volcanoes Is frequently aque- ones are not altered by Arc. They 
OttS ; the water, which is cun- eject iiatire substanres.sueb as qitartt, 
fined, and favours the decumposi- ery stats of amotbyst, agate, gyiamm. 
tiOD of tlie pyrites. Is sometimes amianthus, felspar, mica, shelU. 
strongly thrown out. Sea sail is schorl, &r. The Are of yulcanoes is 
fuund among the ejected matter, and seldom strong enough to sitrii'ylhe 
likewise sal anunonisr. lathe year matters it throws out. We know on 
I^ilO, a torrent of boiling water mixed ly of tlie yetlowlsh capillary and flex- 
with lava dcMroyed Portief and Torre ibic glass thrown out by the volranus** 
del Isreeo. Sir M*. Hamilton saw of the Island of Itoiirbon, on the Mth 
boiling water ejected. Hie springs of May, I'lti, (M. f'oiiuiierson , and 
of,boiling water tii leclattd. and all the laions galliiiarrus ejected by Her- 
the hot springs which abound at the la, Mr. Bgulfrigouson, who Is ein- 
surface of the glotse, uWe their brat ployed by the oliserratory at (’open- 
only bi tlie decomposition of pyrites, nagen, has settled in Iceland, u fiere 
Pome eruptions are of a muddy sub- he used n mirror of a Iclrseope.ubtcb 
stanre; and these form the tufa and he bad mode out of the black agate 
the {inixtilano. The eruption which of ieriand. Tbc slow eperatiou of 
buried HereulOitenm Is of tills kind, time decomposes lavas, and their rcr 
filr W. Hamittnii fwnod an antique mains are very proper Jtir vegelatioii. 
brad, the bopresston of which was The fertile island of Sicily has heeit 
wen enough prrnrrved to answer the everywhere mleanised. Chaptal oh- 
purpose of a mould, liereulanriira at served several anelent volcanoes at 
the least depth is seventy feet tinder present ruHIvaird; and tbeJhie vrMcti 
the surface of the ground, "and In sepaAiics the other earth ftom the 
'MAy plaoes one hundred and twenty, viilranie eartii, constitutes the limit of 
The 'ptissnlano is of varlotts edouri. vegetation. The ground over the ruins 
&88 
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'WHtlMfl Hatunton cMtiiden nuliterrak ritrlilintioa i and in tUa.atote H ruy 
nran flnft ai ttie 4rea^ veiiiele ured tw idnwn Sita opaque lt«n)iea M 
by nature to ex^aet rtiyin earth aut areateat liabtiwar, which Cbajdalaaya 
of the tMneeta pf tho Klolie, and repair he baa done al Krepian and at Aiata. 
I ho oattaueted »ai'fa«e. The deenm- The very hard lava, mixed in ei|ual 
poaition of lava la very tbiw. Strata part* with w<>od>a»bea and Mida. pro¬ 
of vexetahlo earib, and pare lava, are dueed. be aaya, an exeeUeiit /ireeii 
oreatiunully found applied one over (fiat*. The boUje* made of It were 
the uthef; wbtdb deiiola eruption* only half the weiybt of conuuou 
nude at dittance* of titae very remote boUie*. and murh iironfer, aa waa 
from each other, «<nc« iu route In- prov^ hv Chaptai's experimenta, and. 
tianeea it appear* to have reqnirwl those which M. July d« rieury order- 
nrarly two thousand’ year» before l.t- ed to be made uudcr hia adminiatra- 
va wut fit to reerive the piouph. In tion. 

thU retjterfi however, lava* differ 3. Pumice-vtone likewise bt* its 
very widely, so that »ur reasonlitp use*; it i* more especially used to 
from them lUuit at best be very vepuv. loilish must bodies which are some 
An arpainent ha* been drawn from what hard. It is employed in the 
this Jll■elu>(nvll^n to prove the anthfui- mass or in powder, according to the 
ly of the globe: but (he silence of the intended purpone. Sometimes, after 
most ancient authors eoiiccriiing the levigatiou, it is mixed with wdller to 
voteaiioes of the kingdom of Pranee. render it softer, 
of whieli \yp dm) such frequent traces, Hesides the convulsion* of nature 
indicate* that these volcanoes have displayed in volcanoes already noticed. 
Wen extinguished from tune iinmemo- other operations are carried on bclotv 
rial,—a eireumstam'c wbtrh carries the fathomless depths the *ca. the 
their existence In a very distant pr- nature of which can only he coiUee 
rind, itcside this, several thnusand tured by the effertt produced. Nor 
years nf connected itbservatioii* have it it more astonishing that inflam- 
nnt alTur-led any remarkable change mal.ls* substauee* should be fauud be¬ 
lli Vesuvius or .-i-itra ; iiercrtlsele**, iiealli the bottom of tlie sea, than at 
tbese euorilitms iiiouiUaia* are ail vol- similar depths on land, and that there 
eanixed, and euiiseitueitlly formed of also the iiuprlnou* force of lire shouM 
strata applied ime upon the other, j caute the impriimied air and etaetic 
The pymiigy Iwcome* iiiucb mure g a.ses to expand : and, by its mighty 
Btriktng, when we observe that alt the force, should drive the rprth at the 
aUrvouiHliiig eountry, to very great bottom of the sea above Its surface, 
distances, ha* Wen (brown out of the Tliese marine s-uieaimea are perhaps 
bowel* (f tbe earth. The heigl.t of more fie>|ueid. though they do not ao 
Vesuvius above (he level of the sea is often come within U>e reach of human 
S-ibU feet: Us ritvumferrnre 34,4*.'. obtervalioii, than tbose taud ; and 
T3ie hriglitof.t'lttia Is infgdi fert.and stupeudou* must W tbie operations 
it* cirrumferebre I'sUdWu. Tfie va- carried on. when matter U tbrowa up 
rlous vulcanic piwtucts are appUcabl.- to an extent which the ingeuuity ef 
to several utes. man dors not enable liim to reatb by 

I. The pimolano is of admirable fathoming. Many instance* have oc- 
use for building iu the water; when rut red, as well in ancient as in mo 
Mixed with lime it speedily fixes Itself, dcru times, of islands having been 
and water dues nut soften it. for it formed in the midst of the sea; and 
Wcouies ronliniially tmrder and bard- their sudden appearance ha* con 
er. t'iiaptal has proved that oxided staidly tioeji preened bv violeiit agi - 
ochres aiiord tlie same advantage for tation* of tiie aurruundlim- water*, 
thia purpose; tliey are made into hails accompanied by dreadful, noisg*. end 
end baked in a puttei's furnace in in some instencea by fiery oruptions 
the usual manner. The experiments from the newiy-fotmod itiot, which 
made at isetie by the comniissery of are composed of vartou* substancus. 
jihe.prorinee. prove, that they may W fre<(umuy intermixed wiUi e comV 
swbaUtuted wUh the greatest advan- derabie quantity of volcanic lava, 
tage. Instead of the puunlano of Such island* remain tor egf* harson. 
Italy. but in a long cogn* of Uom ,Ve««me 
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kbondantly fruitful. It it u mutter of mentoftheCbrittlun-eraitheMenntl 
enrioui Inquiry, -wiiethrr tprinfi ure in the tint century; the tliird in tlM> 
fttund on (ueh newly erented tpou, elirlith; nnd the fuurtli in isyn. To 
when tlie conTultinnt which ttnee prnrreii to s phenomenon of a timilar 
ttiem hirth hare auhtiiied ; but on nature, belonfing to the tame clutter 
thli point it would teem that we are of iilaiidi, which belnf of a more 
not potsetted of any certain inform- recent dale, wc are enabled to enter 
acioii. at it does not appear that they into all iti partiralan. They are 
have been vitited by any naturalltt tuch at cannot fail to intereat and 
with the expreta riew of recordinfr lurprltc. On the S2d of May, 1707. a 
their proprrliet. Amnn|; the wriiert tevrre earthquake wat felt at Htan- 
of antiquity who bare tranapiitted rhio, an itiand of the Arehipolapo ; 
aceouiitt of itiandt which hare thut and on the entulnir roornifif. a par y 
ttarted up to the view of tlie a*tn- of teamen, ditcoverinjt not far off 
nitlieil tpectator, Seneca attertt, that what they believed to be a wreek, 
in hi* time, the itiand of Tiierntea, iit rapidly rowed towardt it; hut fliidinff 
the Etean tea, watt tern to rite lu roekt and earth Inttead of tlie re- 
thit luaimer, by teveral inarineni who ntaiut of a thip, battened hark, and 
were taMinir near the point of itt tpread the newt of wiitt they had 
ateent. Plinv't relation it tllll mure teen in Santorini, another of tliete 
extraordinary'; for he tayt. that In itiandt. However great the apprr- 
the fiietliterranean, thirteen lilaiidt hentiont of the iiihahilantt were at 
emerged at once from the «ea, the the lirtt tight, their turprite toon 
eaute of wiiich he atcritiet ratiier to abatp<l, and In a few dart, teeing no 
the retiring of the watem, than to appearaiiee nf lire or tnioke, tome of 
anv tuhteiTaneont operation of na- them ventured to land on the new 
tore : hiit he ipeakt at the tame time itiand. Their enrlotity led them fr4>in 
of the itiand of lltcra, in the rieinity niek to rork.wltere they found a kind 
of Theratea, at having been formed of white tloiie, which yielded to tlie 
by tnl-terraneoot explotlont.and eiin- knife like bread, and nearly rctem- 
nierateR teveral other* aald lo haw hied that tnhttanee in colour and ron- 
been derived from a timilar oriein ; tStenre. They alto lound many 
on one of wbirh, he tuvt, a great oxttert ttieking to the roefct ; but 
abundanre of fltbet were found, of wbile they were employed in roilerl- 
which, however, all wlio nte pc-rl-hed in* them, the itiand moved am! thook 
■non after. It it to the (irerian Ar- uii.ler their feet, on whirh they ran 
ehipelago and the Azoret that we are with pieeipitalion to their Itoal*. 
to look fur the gmndetl and mott Amid thete uiotioot aol tremblior* 
•ar|iri*lntt luttaneet nf Ibi* pbenmnr- fr*** i'land Incirated, not only in 
non. We will »eleet an example heieht. I'Ut lo Icogth and breadth : 
from earii of Ihete greupe* of ftlaiidt, tt.ll, orra-innalty, wliile it wat raitnl 
begiiming witli the fo.vner. Hefore and exieinli-d «o the one tide. It •link 
we enter, however, on the toinewliat and dintliiithrd on liic •dher. *riie 
minnlr d^aiit we thall have lo tiring (k-rtnn to whmn «e are Indebted for 
forward, on tliit very rurioiit and in- Ihlt narrative, ohoerved a roek to rite 
terottnn tubject, it may not Iw Int- out ot tl,e tea. ff>iiy or tifly pare* 
prdper to ohterve, that tin* itiand ol from tlie itiand, whMi, having been 
Arruterl. of groat eeb-hrity in aneient Iho* vltible fur four day*, tunk, and 
bittory. appear* to have It* tiirfaee appeared no more; teveral other* ap- 
rumpoted of pumice-atone, encru*lrd peared and dWappeared alternately, 
by a aurfare of frrtilo earth ; and till M length tlo v remained fixed and 
that it S repretented by tl*# aneient* unmoved. In tfie mean time the ro. 
a* having riaeo, during a vinleid lour of the •urrounding tea wa* 
earthquake, from the tea. Emir elianged; at firvt it wa* of a light 
Bcighhoortag ialaad* M deaerilied green, then reddidi, and afterward* 
a* bavinf had a •imtlar origin, not- of a pale yellow, aeeompaoied by a 
arUtMlanding the *ea I* in that part of notkome «t^h, which ■pread Ucctf 
the Anditpehqto of *nch a depth a* to over a part of tiw itiand of SantorinL 
bo unfstboiaablo by any nattmHng- On the Ifith of July imoke ftr«t ap- 
Kka. Tbeoe arooo at dIBereat IHno* t peaved, not tudecd on the MMtd, bM 
Mnt, Umg before Mic eoimneaM- letuing frva a rMfe of bUck iloiiti 



vor. 

wbldi row oboot olxIrpoeM fiono boiftit, te tbo form of a eoloirai, 

frnro It. where the depth of toe lea and woeJd probatily, in the ntfbtt 
wet uDfatbamabie. Tbue there were hare appeared as If on lire. Oa the 
two separate islands, one called the 7Ui of AupiMt a different noise waa 
M'kitr, and the other the Black Is* heard, resemblinp that of larfe stones 
land, from Um different appearances thrown, at rery short ioterralr, into 
Urey eabibHcd. This thick smoke a deep rretl. TUs noise, haTiiig lasted 
was of a whitish eolour, like that of for some days, was succeeded by 
a lime-kiln, and was carried by tbe another much loader, so nearly re¬ 
wind to Hantoriol, where it neoetrated semhiinc thunder, as scarcely to be 
the houses of the iubahltants. In distinguished from three or four real 
tbe night between the 19tb nnd Mh claps, which were heard at tbe same 
of July, dames began to isaue with time. On the Slat Uie dre and smoke 
tlie smoke, to tbe great terror of tbe were eery considerably diminished ; 
inhabitants of Santorini, csperialty of hut the next morning they broke out 
Iliose orcnpylng the castle of Scare, with stilt greater fury than before, 
who were distant about a mile and a The smoke eras red, and very thick, 
half only from tbe burning island, the heat at tbe same time being so 
which now increased very fast, large iutense, that all around the i-land the 
rocks daily springing qp. which some- sea smoked and hubbted surprisingiy 
limes added to its length, and some- At night, be tbe means of a tclAcope, 
times to its breadth. The smoke also sixty small openings or funnels, all 
liK reased, and there not being any emitting a eery bright dame, were 
wind, ascended so high as to be teen discoeered on tbe highest pan of the 
St I'andia, and other distant Islands, island, conjointly resembling a Isim 
Jturing the night, it resembled n eo- fumsce ^ sad on the qlher side of the 
lumn oi flee, fifteen, or twenty feet in greet enlesno there apiieared to be as 
lieielil ; and the see was then covered many. Un the morning of the !3d, the 
with a scurf or froth, iu some places Maud was much bigberthanon the pre- 
reddish, and in others yellowish, ceding day. and its breadth Inereased 
from which proceeded such a stench by a chain of rocks which had sprang 
that the inhabitants throughout the up in the night nearly fifty feet ahave 
wliuir island of Santorini burnt per- the water. The sea was also again 
fumes in their houses, and made fires covered with reddish froth, which al- 
In the streets, to prevent infection, ways appeared when the island seemed 
ThtSi Indeed, did not last above a day to have received any eonsiderable ad. 
or two, for a strong gale of wind dis- ditions, and occasioned an intuIrraUe 
]>crsvd the froth, but drove tbe smoke stench, until it was dispersed by tite 
on the vineyards of Saotorini, by wind and the motion of the waves, 
which ll)r grapes were, in one night. On the 5th of September, Uie fire 
parrlieil up and destroyed. This smoke opened another vent at tbe cxtremiR 
alMi eaiisra violent bead-ache, at- of the Black Island, from which It 
tended with retchings. On tbe 31st Issuecl for several days. JOuring that 
of July the sea smoked and bubbled lime tittle was discharged fro^ the 
In two different plaret near tbe island, large furnace : hut Irom tliia new 
whrec the water formed a perfect passage the astonished spectatof be- 
cirrte, and looked tike oil when be- iwld the ftee dart up three several 
ginning In simmer. This continued times to a vast height, resembling m 
aliove a month, during which time many prodigioua sky-roekela of a 
many fishes were found dead on the glowing lively red. The foilowing 
shore of Santorini. On tite following night the sub-agueous Are made a 
night a dnlt hollow noise was heard, terrible noise, and Immediately alter 
like tite distant report of several can- a thousand sheaves of fire darted into 
mm, ndileb was Instantly followed by the air, where breaking and dispers- 
tlauies ol fire. shcMiliug up to a great Ing, tb^ fell like a shower at staraoa 
height in the air, where Uiey suddenly the Island, which appeared In a biaoe, 
disappeared. Tbe next day the same presenting to the amaied spectator at 
hnitnw sound was several tlmesheard, once a moet dreadfal and heautlM 
and succeeded by a biaefcish smoke, tUuminatian. To these natural te*. 
which. notwItbsUnding a fresh gale works, succeeded a kind <c4 aseteof, 
blew at tbe time, rose up to a prodl- which for tome time bamg over tha 
fi»l 
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eaitl« of S«aT«, ud which, bavinir* tbu the cdnirtOiM af SanMrini were 
roemblance to • flaioiog cwtM, Mton lllled wMt crowd* of pcopic, ax- 
errred to Increase the eonsteniation oeolioit ererjr momcM to be their 
of the inhabitants of Santorini. On last; and the castle and town of 
the ihh of Heptenilicr, the White and Searo suffered such a sboek, that the 
lllark Islands united; after wltlch the doors and window* of tiie houses Aew 
western end of the irianit crew daily open. The voleano ooiitianed to ram 
in bnlli. There were now roar oeen- dnrtnf the remaining part of the 
iti|rs only which emitted flames: lliete year; and In the month of Janimry, 
issued forth with great impetuosity, 1708, the iante faniaee, without one 
sniuelimes attended with a noise like day^ intermiarion, tlirew out stones 
that of a large orgnn-pipc, and Come, and flames, at least once or twice, 
times like the howling of wild beasta. bat generally Are or six times a day. 
On the 19th the snliterraneous noise On tlie mb of Pebmary. in the morn. 
was iiiurli augmented, having never ing, a pretty strong ear(tK|iiake was 
been so frequent or so dreadful as on felt at Santorini, whirh the Inha- 
that and the folinning day. The hitants eonsMered as a prelude to 
Inirsts of this subteiraneons tbondcr, greater eommotioos in the homing 
like a general disriiarge of the artil. Mand ; m>r were they deceived, fot 
Irry of an army, were nyieatrd ten or soon alter the Are and smoke iseued 
twelw limes wllbinlwenly.four hours, in prodigious quanttlies. The tbun 
and iinmediately after each clap, the dcr-like claps were redoubied, and alt 
large furnace threw up huge red-hot was horror and confusion ; rock* ol 
stones, which fell into the sea at a an amaxiog star were raised up to a 
great distance. These cleps were great height above the water; and 
atwavs foliowed by a thick smoke, the sea raged and lieiled to such a 
which spread Aouds of ashes over the degree as to oecesion great ronstcr- 
sea and the neighbouring Islands, nation. The subterraneous brllow- 
On the I8tli of September an earth- Ings were beard without intermission, 
qnake was frit at Santorini. It did and sometimes in less than a quarter 
lint little damage, although it const- of an hour, there were six or seven 
derably enlarcM the burning island, eruptions from the large fumare. 
and in seretai places gave vent to the The imise of the repealed claps, tho 
lire and smoke. The claps were also I quantity of hnge stones whirh flew 
more terrilile than ever; and in Ute < almut on every side, the house* at 
midst of a thick smoke, which ap-1 Hantorini tMtering to their *very 
ftrared like a mountain, large piece* j foundations, amt the Are, whirh imw 
of rock, w'hicb afterwards fell on the ’ appeared in open day, surpassed ail 
island, or into the sea, were thrown that had hitherto happened, and 
up with as much nois* and fttree as formed a acenr Icrrltic and astouisb- 
halts from the month of a cannon, ing Iteyond description. The 15th of 
One of the small neiglibourlug islands April was render^ rormorabie bv tbe 
was covered with these neiy stones, number and violenre of the beliow- 
which bring thinly ernsted u/cr with ings and enipliuns, by one of wbieh, 
sulphur, garr a bright light, and eou- nearly a hundred slonea were thrown 
ttnued burning until lliat was con- at tbe same instant Into Itic air, and 
sumed. On the 21st, a dreadful clap (ell again into the sea at about two 
of subterraneous thunder was fol- miles distant. Krom that dar, until 
lowed iiy very p«»werful lightnings, the 92nd of May, which may con- 
and at tne aaine Instant the new Is- sldered as the anniversary of the birth 
laud was so violently shaken, that of the new island, thinga rontlnned 
part of tbe great furnace fell down, much in tbe same state, hut after- 
and boge hnrnlng rock* srere thrown wards tbe fire and smoke sulwided by 
tothddManCh of two miles and up- degrees, and the suhterraneeu* thun- 
vMfqhl, This seemed to be tbe last ders became less terrible. On the 
ewaf of tbe volcano, and appeared to I5tb of July, \709, tbe bisbep of ftan- 
have exhausted the combustible mat- torini, aecompMiied by sevreal friars, 
ter, a* all was quiet for several ^ays hired a beat, la take a near view of 
a^r; but on the 25Ui, the fire broke tbe tstand. Thaj made direetly tf>- 
oot again with still greater ftiry, ami wards H, on that tide whsea the sea 
aaioii!l t<w claps, one was so terrible, did not bubble, but where it smoked 
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rtrj marb. Being: vithio the r&Me j 
of UiU vnpetnF. tbejr feh a. clo«a eull^' 
•aling heat, and famidtlM water very 
intt; on wliieh they ilireeted their, 
ornne Inwards a part uf the ialand ' 
at the fartheat lUetaiiee from the 
iaree Atmaee. The Urea, whioli atUI 
ciHitinued to bam, and the boilUiK of 
the aea, oMiited them to inahe a grett 
rircult. notwithataadinc which, they 
fell the air almnt tiiem very hot 
and anitry. Harlatf eiiooiiipaaaed 
the Mand, and earvei^ it carefullv 
from an adjacent one, they judfcd it 
to be tn-n hundred feet above the aea, 
about a mile broad, and Ave loilra in 
eireiimierence; hut not beinff tlio- 
mnchly aatiahed, they reanived to 
make an attcnifd. at laadiair. and ar- 
rnrdiniciy rowed Inwatda that part of 
the htlaiid where they perceived iiei* 
tlier Are tior imoke. When, however, 
tliey bad proeeeded to within the dia- 
tanee of a hundred yarda, the great 
fuinaee diaeharged ilaelf with ita 
uaital fary. and the wind blew upon 
tbcin an drnae a amoke, and ao heavy 
a ahnwer of aabe*. that they were iil» 
liged to abandou Uteir deaigii. Haring 
retired aomewbat further, they let 
down their aoundiog lead, with a line 
ninety>dve fathonn in length, but it 
was too abort to reach the bottom. 
Un their return t» Santorini, they oik 
nerved that the heat ut tl«c water had 
melted the greater pari of the pitrh 
e>n|doyed in caulking Iticir boat, 
wliirh had ihiw bemMiie very Irnky. 
Vrom that time until Hie loth of 
Auguat, the lire, numkr. and nuiaea 
enntiuued, but not in au great a de¬ 
gree ; and it appears that fur several 
ears after the inland Mill inrrcaac 1, 
at that the fire and aubterraiievua 
noises were inueh abaleil. The most 
recent account we have l•eell rnaldod 
to eullecl, is that of a late traveller, 
who. in Ihtl. pacaed this island at 
OHne dista,irr. It appeared to loni 
like a atni>emlii«is mai-s uf rock, but 
was not iiihahilrd <>■ eiilinaled. It 
bad then lung ceased to bum. Vl'e 
have stated tliat similar eruptions of 
iUanda bare neeiirred in the groupe nf 
tlie Aaores. Than, in lieeeniber, irtiO, 
a violent eartli<|aalke was lelt on Uie 
inland of Tereera. On the roliowiiig 
morning a new iatand, wliirb had 
sprung up in the night, made its ap- 
pearanee, and rJeeWd a huge eolonm 
«1 amoke. TIm pUvt a abtp, who 
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attempted to approach it, aoiitided on 
one of these newly-formed ialands, 
with a Uoe of sixty fathoms, but cnold 
Dot find a bottom, Ou the opposite 
side, t^e sea was deeply U'tgea with 
various coloiira. white, blue, ami 
green, and was very shallow. This 
island was larger OB its first app^- 
anee than at some distance pf tints 
afterwards s it at length sunk be¬ 
neath the level of the aea, and la now 
no longer viaitde. “ U'liat can he 
moNl surprising," ubaervea tbe author 
of tbe preeediiig aceoniit, " thau to 
see fire, not only force ita way out of 
the bowels of tlic earth, but likewise 
make for ilaelf a passage tbruugli the 
waters uf tbe sea! What can be mure 
extraordinary, or foreign to our coiu- 
mou notions of tilings, than to olnwive 
tbe bottom uf the aea rise up iuto a 
mountain above its surface, and be- 
co’ne m> firm an island as to He able 
to resist the violence of the greatest 
storms ! I know that subterraneous 
hres, when pent up in a narrow pas- 
isage, are able to elevate a mass of 
I eartli as large as an Iatand ; but that 
this sli'iutd be done in au regular and 
precise a manner, that tbe water of 
the sea slioul I not lie alii ■ to pene¬ 
trate and extinguish those fires ; and 
Uiat, after they should hare ex¬ 
hausted tiiemsrlvca, the mass of earth 
should nut tall down, or sink again 
with its own weight, but alilt remain 
in a niauiier suspended over the great 
I arch lieUiw—tins seems to me more 
' surprising Uiaii aiiy of the faeta which 
I have been related nf Mount £tna, 

I Vesuvius, or any other volcano." Jn 
I the lirst part of the Trauaacthius of 
jthc K lyal Society for Ihs year 1812, 
captain Tillard. of the Uritiab navy, 
has piihlis!i.-d his very interesting 
narrative of a similar phenopieiivii. 
which occurred in the same sea near 
the Axores. We give this narrative 

in his own words, 

" Approaching Uic island of St. Mi- 
cliaot's, on Sunday the 12th of June, 
iHlI, in his majesty's sloop Sabrina, 
under my command, we occashmally 
obserred. rising in the horisou, two or 
tiiree columns of aiuokt, euch aa 
would bate been occaswiieA by .vn 
action brtivrcn two aiiipa, to wbich 
eaiue we universally attributed ita 
origin. Tliia opinion was. however, 
in a very ehort time chauged,. from 
.the smoke lu«rwal»s wtd aacut^lBc 
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tit mitei l«rf«r bodtM than eouM pot* attatiMd an' atttliide at mneh altoM 
tiUy bare been pTodueed by meh ao the lerel af onr ere, a> tbe tea n-as 
er«»t; ajtid. harinf heard an arrount, belmr it. A* the Impetiit with whlvH 
^or to our aaUinir from JLHibon. that the eohtmn* were aererally propelled 
ta the preeedin; January or Peliroary dliiitiii»he>l, and Ihrlr aternnlne ni«< 
a rolcano had burat out within the lion bad nearly eeaeed. (her broke 
aea near St. Mlehaet'a, we IrntnedU into rarioua branehea reiembline a 
ately concluded that the amoke we irreupe of pine* I these Spain fbrnilns 
saw proceeded from that cause, and, tbemselre* Into festoon* of white 
en our anrhorinp the next momlnp In feathery smoke, in the most fanelfid 
the road of Toatadel Gada.we found manner tmaptnable. Intermixed with 
this eonjeclure correct as to the eause, the finest penielea of fanfnp ashei, 
but not as t« the lime ; the eruftinn which at one time assumed the b|>. 
ef January haring totally subsided, pearanee »f innumerable plnme* «t 
and the present ofie haring only burst Mark and white ostrich ftathers vur* 
forth two day* prior to unr approaeb, monntlng each other; at another, 
and about three mllra distant from that of the light warr branchrt of a 
the one before alluded to.—Desirous weeping willow. Dnrtng tl>e*e hursts, 
of examining a* minutely at possible the most ririd llatbes of iightnlog 
a emttentiun so extraordinary between eonttnuaily issued from the oentrsi 
two such powerful elements, 1 set off part of the rolcano; and the cloud 
from \^e city of Ponta dei Oada on «f smoke, now ascending to an alti- 
the morning of the Ittb, in rooipany tude ninefa aimre the highest point to 
with Mr. Read, the Consul.general oY which the ashes were prMecled, rolird 
the Acore*. and Isro other genlieroen. off In large masses of lieeey clouds. 
After riding about twenty nillet aerot* gradually expanding thrmselTe* be* 
the north-west end of the island of fore tlie wind in a direction nearly 
8 l Michael’s, s^eame to iho edge of a hotitonlat, and drasring up to them 
cliff, whence the rolcano bnrst tud- a quantity of water-snouts, which 
deaiy Upon osir view in the most formed a most beautiful and striking 
terrific and awfni grandeur. It was additfon to the seneral appearance 
only a short mile from the base of the «f Use scene. Tliat part of the sea 
Miff, which was nearly peniendirnlar, where the rulraiiu was situated, was 
and lormrd the maig'in of the tea,— upward* of ihirty fathoms deep, and 
this cliff being (as nearly a* 1 could at the time of our riewlnr It the 
Judge) from three to four hundred roleaisn was only four day* old. Soon 
feet high. To gfre you an adequate after our arrtral on the cltlT, a pea- 
Idea of the ecene by description, it cant ohserred be could diseetn a 
far beyond iny power* - but, for your peak above the water; we looked, 
aatisfaction, I shall attempt it. ima- but could not see It t howerrr, in trsc 

f liiic an iuimeuse body of smoke rising than half an hour. It was plainly 
roffl Uie aea, the surlate of which ritiblr, and before wo quitted the 
was marked by the silvery rippling of place (which srat about three fanura 
the waves, oceasioned bv the licht from the time of our arrival) a com- 
aod steady broeie* incidental to those plcte crater was formed above the 
climates in summer. In a quiescent walee, not less than twenty feet high 
stale, it had the appearance of a Mr- on the side where the greatest qiian- 
cular Muud revi.lting on the water lily of ashes fell; the diameter of 
like an borixontal wheel, in variout the crater being apparently about 
and irregular tavotuthms, expanding four or five hundred feet. The great 
itself gradually ou tba lee aide, when eruMinne were aenermlty attended 
■uddealy a colaUHi of tl>« hlaekeat with a Boise like the eontlniied firing 
eiaders, asbea. and stones would shoot of eannon and musquetry intermix eg. 
up in the form of a spirr, at an angle as also with sligfat shock* of earth- 
of from ten to twenty degree* from qoakes; several of which having 
a perpendieafar line, the angle of been fell by my eompunton*. but none 
inclination facing imivsrsany to wind- by myself, I had heemne half *ee)fficht, 
ward t this was rapidly succroded by and tbiMtgbt their optnlon arose nieteR 
a seonud, third. aM fourth abower, fnnn the forrotof imagination, but 
each acqnltfog greater velocity, and while we were sWting wHMn five nr 
•ecitopirtag tka, othar, GH they had six yacd* of the edge of the cliff, yars 
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taktnf of % illfM which ll•4 ttuM determined bm to on^ 
been bioufbt with tie, nad were oU explore It more narrowly. I Wft the 
buelly engaged, one of the meet mag• ship in one of the boat*, aeeoaipasM 
■Ifioent bttrite took plere whieb we hy come of the onerrt, A* we ap« 
had yet witoeteed. accompanied bra preached, we pereelred that It wee ftn) 
rery ccrcre ehock of an eerth^ake, eiimkinp in many part>, and, open oar 
The Inetantaneoai and Invowiitary rearhinir the UlaiM, foond the mrf on 
moretnent of each wae to eprinf upon the beach rery htirh. Rawing round 
his feet j and I said, ** This odndts of to the tee side, wHh some little dllll- 
ao doubt.* The words had scarcely eoKy, by Uis aid of an oar, as s pole, 
passed iny Ups, before ws obserrod a I jumped on sbore, and was followed 
large portion of the face of the cilir, by the ether olBeert. We found a 
about fifty yards nn our left, falihm, nar^w beach of Mack ashes, from 
which it did with a eioient erasib 1 m which the side of the island rose in 
■Miu as our first coustematioa had a general too steep to adroit of our 
little subsided, we reineted about lea asrendhi|ri and where we could hare 
or a dosrn yards furtber from the clambered up, the mass of matter 
edge ef Uie cliff, and finished our erae much too hot to aUow our pro- 
dinner, On the surerediiig dey, June reeding more than a few yards In the 
Ibth, baring the Consul and some aseeuL The deellrity below the sur- 
ether friends on board, I weigbed, face of the tea was equally steep, 
and proceeded with the ship towards haring seven fathomssraterat im are ely 
the rolcauo, with the inteiition of the boat's length from the shore, and 
wiluessiog a nigbt riew; bat in this at the distance of twenty or iblrty 
expectatinn wo were greatly dIsap- yards we sounded twenty-fire Mhoms. 
pointed, from the wind freshening. From walking round It In about 
and the weather becoming Ihirk aid tweire minutes, I shudd Judge that It 
haty. and also from the volcano Itself was something less than a mfle in 
being dearly more quiescent than It {drcaroference; but the most exlranr- 
was tbe preredliw day. It seldom t dlnary pert was the crater, the month 
emitted any lightnieg, but occasion- of which, on the side faring ftt. M{- 
alty as much flame as may be seen to | rbael's, was nearly terel with tbe sea. 
issue from the top of a glase-hnuse I It was filled with water, at that time 
or foundry chimney, dn passing di- hoiling, and was emptying itself iota 
rerxly under the great cloud of smoke, I the sea by a smalt stream about tlx 
about three »T four miles distant from i yards orcr, and hr wltlrh I should 
the roleanu, the decks of Ihc ship | suppose it seas ronUnuatly filled again 
were covered with line blaek ashes, | at high water. This stream, close to 
which fell intermixed wllli small ram.; tbe edge of tbe sea, was so hot, at 
Ws reliirued tbe next morning, and ' oiilr to admit the finger to bt dipped 
late on the vveiiing of the same day 1 1 suddenly in, and taken out ufiUa 
took my leave of Ml. .Micliari’s, to' ioimediatrly. It appeared erideirt. 
compirle my eruite. Un opening tbe ' by the formation of this part of the 
voleano rlrar of the north-west part; island, that the sea had, duilng tho 
of Uie island, after dark on the Hdh. eruptions, broken into the crater in 
we witnessed one or two eruptions | two places, as the east side (If the 
that, bait the ship been near enough. i small stream was bounded by a'pre- 
ould hare tieeii awlolly grand. It eiplee: a cliff between twenty and 
appeared one coniinned Idaxe of light- thtrty feet high, formlng a penlneula 
nliig : but its distsiice from the snip, of about tbe same dimension la width, 
upwards of tweuly miles, prerentH and from fifty to sixty fret long, con- 
our seeing It with effect, Hetumiog nerted with the other part the 
again towards 8t. Miebaei's, on the island by a narrow ridge of cindars 
4Ui of July, 1 was obliged, by the and lava, as an Isthmus, of from'foity 
state of the wind, to pass with the to fifty feet in length, froin wtikh the 
ship very close to tbe Island, which crater rote in Uie form of an aoiphl 
wae now eompletely formed by the theatre. Thie cliff, at twe or three 
voleeao, being oemiy the bright of miles distance from the Island, hw 
fifaUawk High Ter, about rightyyaids the appearance of a work of art tu; 
above Ike ten. At Uiiv time tt vrat serabltag aemaUlblt or Moch-bouse . 
pjrfoctJy tranquil ; arhieh cireuin- Tbe top ef tble we were dfifkradneds 
, Mi 
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(f poMibi^. to •ttain; bat tlra- dllft. 
euKjr we had to encoanter in doiOf m» 
was coasideraMe; Uia ooly way to 
attempc it was np tbe tide of the 
Isthinns. which was so steep, that the 
only mode by which we conld eSeet 
it, was by lixine the emt uf an oar at 
the bate, with the atsUtaiice of wiilidi 
we forced onririres up in nearly a 
hackward direction, flaeinp rrarbed 
the suDiaiit of the isthoius, we found 
another dilHculty; f<ir it was impos. 
ailde to walk upon it. at tlie deoeeot 
on the other tide was iuunediato, and 
as steep at the uue \re bad ascended ; 
but, by tbrowinjt our iefft aorott it, 
as would he done on Ute ridte of a 
house, and moeiiif; ourselves inro ard 
by Onr hands, we at leupth reached 
that part of it where it pradually 
widened itself, and formed the sum. 
mit o|^,the clitr, which we found to 
have a perfectly flat surface, of the 
dimensions before ctatcd. judging 
thu to be the B)»st conspicuous situa* 
tion, we here planted tbe union, and 
left a bottle ceaied up, containing a 
short account ‘of the origin of tiie 
istand, and of our having landeil upon 
it, and naming it Sabrina islaud. 
Within tbe crater 1 louiid the cuin- 
plcte ekeieton of a guard-lisli, the 
nones of which, being perfectly bunil, 
fell to pieces upon atteiuptiiig b> take 
them np ; and by the account of the in¬ 
habitants on the coast of Kt. MiebnrI's, 
great numbers of hsh bad been He- 
etroyed during tbe early part of tlie 
eruMion, as large iiusntities, | ru- 
bably suffocated or |misoned, weir 
occasionally found drifted Into the 
small inlets or bsys. Tbe island, 
like other volcanic productiiUM, is 
composed prinripaily of |hii-ous sub¬ 
stances, generally burned to roniplrte 
cindete, with oecasioiial masses of a 
stone, which I should suppose to be a 
Dixtlire of iron and lliiiestoiic.—.Sa¬ 
brina Island bas gradually disap¬ 
peared ^oce the month of October, 
Jfllt, leaving an extensive sboal. 
Smoke was discovered still issuing 
out of the tea in tbe month of P'e- 
bmary, ISIIS. near the spot where 
tbis wonderful phenomenon appeared.” 

VtllsCANIC TllKORY OK THIS 
XARTU. This theory, also called 
Ftatoaie, to opposition to tbe Neptu- 
aian Theory (which supposes all mat¬ 
ter to. bare |<«inerly li«ea disMlved 


to a fluid, aad to haflu graduany been 
deposited to the fommi to which wo 
now And It.) ctuiposoe, that, formerly 
the world was in a fluid stege, by Iho 
power ot beat; on the abatement of 
which rocks became sedidt and that 
the inequalitiee of surface of hiUs 
and mouotatos hare been caused by 
the force of internal Are elevating 
them above the eoituuon level, ll 
assatnes that, at great depths in the 
aiiueral regions, an immense heat is 
tioiudanUy present, end that this heat 
oprratee in tbe fusion and tbe conso¬ 
lidation of tbs substances depositsd. 
To tbe acUon of tbis beat, the forma¬ 
tion of ail our strata is attributed. 
They are conceived to lie tbe wrecks 
of a former world, wbicii have been 
more or less perfectly fused by this 
agent, and 1^- snhscijuent cooling 
have been consolidated. The subter¬ 
raneous Are lieing placed at immenso 
deptiis, tbe substances on which it 
operates mast be under a vast pres¬ 
sure. Tbis prevents tbeir volatlUxs- 
tion in whole or in pan, and from 
tbis circumstance it explains appear- 
auees, in minerals and <|ualitirs, wliich 
Ibey pinsess, which would otherwise 
appear iiicousi-teni with the supposi¬ 
tion of tbeir Iwiiiit formed by ore.— 
Ur. liiiltou conceives, that in Ibis 
gloiie tlicie is a constant system of 
decay and reiiovatiou. and that tlie 
loecsscH bywliicb llicy are effected 
avr ail uiilforiu rrl itioii to each 
otbei. Tjc solid matter is wasted by 
tlie iKiwcrs tvhieb operate upon it. 
Tbe liai'ilcsl rocks ore uorti down by 
air and water—causes, wliicli, how¬ 
ever slouly tliey may operate, are 
coiist.vnt in tlieir action, and which, 
therefore, in iiideriiiite time, must l>e 
equal to tbe iiriHtuelion ot the great¬ 
est effects. Ki'oin tlie Agure of the 
surface of tlie earth the derayod 
materials must be carried towards 
tbe ocean, and ultimately drpoaited 
ill its t•clJ. From tbis llieury are ex¬ 
plained the appcaraiiees wliicli our 
strata present in tiieir structure and 
their iiosilioii. In regard of slrueture, 
there is a great variviy ; some, ae 
granite, are composed chiefly of sub¬ 
stances iu a erystallisod state, and 
tiiese are supposed to have been 
eoinpleteiy fum; others, a« sand¬ 
stone and ebaik. arc hederofeneoiu in 
tbeir tosture, or imi>eriMtly coiia«U« 
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4Et«d ; Eitd tticM EK rap^wd t« of tb* forniEtiuii of iannmeni!!]* nl« 
ksve bMn only in a oolWnod ftatr, ocrat subatanneii. Not only In tbo 
and b<*tw<«n tbnw there exi«t inM>y neixbbourbood of aetire roleanop* do 
Intermediate degree*. A* to Mvitlon, we And the mark* of Are, but we And 
aotne are bnriewnlal, >nme inetined, similar product* extending over • 
dther* eertieal, irrrgvlar, and abrupt; rant tract of muntry. 'rhn*, over a 
and (orh appearaiiees mtwt have great part of Italy are fotind volranio 
ariten from the operation of that product*, and (trata uf lara of im* 
power bv which they were rained, airniie extent. In eonr.trie* where »• 
In their Arsl formation at the huttom eoleanoe* now exi'a, and where none 
of the orean, their arrangement mn*t are recorded to hare exirted in the 
hare been hnritontal; tat in tlieir memory of man, tliete are equally 
eleratlon. by an expansire power rieiMe 'mark* of fire. Many of tlio 
artingftwn beneath, their enn<tltnmt« «ub«tanee* «appo«ed to hare twen 
most have been broken, and every formed by Are, ti«e Neptunian* at* 
vaiiety'of |io*ition prodneed.—Thi* temiit to account for by oilier mean*, 
tlieorr has it* most tealoui partisans a* in the cases of basalt, but the 
as Well as the Neptunian theory, and igneous origin of this snbstanee t-eem* 
its leading chnmpinn was the late to be satisfartorily made out. That 
J>r. Hutton. If it be admitted that immense suhterraneoii* Ares clili 
fusion by Are, and solution In water, exist is elear from the nDmrrnos s'ol- 
are tlie only ways by whicli the AuMity eanoes in all parts of tlie woriAwhicIi 
of the matter of whirli tlie roekt and rage with bonndtess foree, ana which 
strata noild have been formed by seem, in some rases, to have vommn- 
er.ystaRixalion, the shpporter of the meation witli each other. The power 
linttonian theory sidll be entitled to of Are In elevating immense strata is 
assume, tike the Wernerian, tliat, if evidenced In the formation of new 
he ran show insnrmnntitablc olijcr- islands, by volcanoes W» the ocean, a* 
tinns to the tlicory uf his opponent, well ns by tlie elevation of the hill of 
he has estaldislied his point. Iliil Monle-novo, near Naples, in one 
the more liidllfermt and impartial night, whirh now occupies the princi- 
will not be easily satisAed, and nndiiig pal |iart «f the site «f the ancient 
It impossible to ascribe many plicno- i.ticiiiie lake. To such queries it is 
nienon solely to the artinii of water or not easy In give a verv satisfactory 
of Arc, will not decide in favour of answer. It may. nevcrli.eless, lie 
either, but will be incUiird to believe said, that we arc "but very impericetiy 
both agents must liave had tlieir aeuuaintrd with tlie nature of beat, 
share In the production of preseiit ami the means by which M inav be 
appearances, and n ill not be linniril maintained; also', that Ihr efhpcts 
Into the attempt of forming a system |>rodurrd on toniles subirrted to tlig 
nliere a* yet the msleriBls a'rc so immense pressnre which thi* theory 
Imperfect.—The csistenec of such a supposes, cannot be estimated l>y 
strong degree of heat. *• to fuse the a hat we sec under very different 
masses of granite, or other primitive Hrciiinslanccs. This, however, does 
nioiintaliis. Is B,*serted by the Wcriie- but in a very small degree o.iriale 
limns to l<e impossible ; and. certainly, the obicrtioii, and it will stilk recur 
It Is not easy to show it li* be probable, upon the mind, that, from th«i vast 
As we see it is very dlAleuU to fuse ertent of the strata, and the extreme 
by the strongest heal wbirli we can Infiisibility of the matter of which 
produce even the inlniiirst particlrs: they arc roinpo«ed, the liegt requisite 
and wlienec. then, it may lie asked, must rxrced not only any which we 
was there «ni-h a beat as In fuse the know, but even that which the Imn 
immense strata and rsinges of moun* giiiallon can conceive: and that for 
tains, whirh, fioiii their eoniiexion, it the produrtioii of stlrh a brat tio 
ap) ears, were foi med at one time ?— adequate cause can be assigned. If 
Moiv. aiso. can sneh licat be suptmrted a reference be made to pavtieuiar 
in the erntrai parts of the earth?— minerals, there will he ollen great 
On exploring many part* of the world, dilBeullles in believing them to taee 
the Intense action of Arc Iwromrs been formed by brat, and thi* t* OM^ 
very apparent, and little donlit can slrtkinxly the ca*e where there are 
remain of it* liETing been the cause organic rcmaiiw uf aniniEl and vegg- 
497 
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tkblF mutter, rrMeti mnft here bem 
deiiroT*^ tfr n HegTte of be>i •uffi- 
eient to fnio tuch mowTR of roek. 

In Rtiort, although wo niu«t ac¬ 
knowledge onraelref eonvinerd that 
heat ha* olteu operated tu a great 


extent la naitleidar dlitrtct*. «• 
cannot leadu; be latUAed that it to 
an agent by wbieb, on a grand aeato, 
the nreaent arrangement and enn- 
atltattoa ol the globe have beta 
prodnee 


w. 


kPACKK. A* mineral (ubetanee be¬ 
tween clay and basalt. It It Ame- 
Unie* eimple ; but when It btrline* to 
batalt h rontainr hornblende and mi¬ 
ca. Colour greeniRto-grey j opaque ; 
•freak ehining i toU ; eatily fran- 
glWe; epeclfle graTity 2-45 to S-* j 
lueea like baaalt; It teldom contain* 
petrifaction*. 

tt’ADO. TbI* name it given to 
plomhigo, or black lead. 

Wa 1>1> i<I,ACK. An me of man- 
ganete found in Oerbyahire. It I* re¬ 
markable for the property of taking 
Are when mixed with lin*ee<l oil. 

WA8H. The teehnlcai term for 
the fermented* liquor, of whatever 
kind, friini which i(4ril ta intended to 
be diftilled.—See Jtleohol and DiHU- 
Uttion. 

WATER. It it tearcely neeettary 
to give any deflnitlnn or deteription of 
thl* tinivertally known fluid. It It a 
very trantnarent fluid, po«tr«tlng a 
moderate degree of activity with re¬ 
gard to organixed ■ubttancet, wliirh 
rendera It iVlendly to animal aod ve¬ 
getable life, for both which it it indeed 
ltidl*pen«ahly nec««ary. licner It 
aett but tiightly on tiic oVgant of aente, 
and it therefore tald to have neither 
taote nor tmell. it appeara to poatetii 
eonRMerablr elailiclly, and yiefdt In a 
pereeptihle degree to the prrtturc of 
air In the rondenting machine, aa 
Canton proved, by Incloting it In an 
open glatt vet*e] with a narrow neck. 
The tolablHIy or intoinhillty of bodies 
In tbit fluid comropet a lar» part of 
(be aelence of eliemittry.—Bee Halt. 
Water is not only the common mea¬ 
sure of apeclAc graviUet, hut the 
table* of theae may be uaefutty em- 
ploved in the admeasurement of irre- 
gnfar t^ldt: for one cubic foot I* 
very nearlv equal to IMMt ounces avoir- 
dupoia. The fiumber* of the table 
denotlog the apoeiile gravities, do 
thrMforr denote tikewlie the number 
bf otOMca avoirdupota In a eobte foot 
S!W 


of each tnbstanee. Vatlye (rater I* 
teldom If ever found perfectly pare. 
The watert .that dow wlfblo or upon 
the tnrfaee of the eaith, contain va- 
rlout earthy, tallne, metallle, vege¬ 
table, or animal partlelet, according 
to the ittbttaneea over or through 
which they pats. Rain aitd tnow wa¬ 
ters are much purer than these, al¬ 
though they alto eontaln whatever 
ffbats In the air, or hat been exhaled 
along with the watery vapour*. Tb« 
purity of water may be known by thd 
foRowing aiarki or properUes of part 
water;— 

1. Pure water it lighter than water 
that I* not pure. 

8. Pore water it mere duld than 
water that I* not pure. 

3. It hat no colour, smell or taste. 

4. It wet* more eatllv than the wa¬ 
ters containing metallic and earthy 
salts, called hard watert, and feela 
toper when touched. 

5. Boap, or a 'olution of soap ia 
alrnhol, mi get easily and perfccUy 
with It. 

d. it I* not rendered tnrbid by add¬ 
ing to it a Rolutinn of gold in aqua ru- 
gla. or a tolutinn of tiiver, nr of lead, 
or of mercorv. In nitric acid, or a so¬ 
lution of arelaie of lead in water. 

For the liabltude* of water with sa¬ 
line matter, are Sait, and tbe dlRcr- 
ent lubetaiires. Water was, liU mo¬ 
dern times, cuntidered ss an elemen¬ 
tary or sinipte Mihstancc, l*rerieua 
to the luonlh of October 177*1, tbe eg- 
lebraled .Maequer. sstistrd by M. Bi- 
gand de ia Pond, made aa exueri- 
nent by hnriiing hydrogen gas in a 
bottle, without explosion, aod bolding 
a white rhina saucer over the flame. 
HU inleutlon appears tu hare been 
that of aacertaiiilng whether any fu- 
llctnotts amohe was produced, and he 
oMerves, that Uie saucer remained 
perfectly clean and wliite, hut waa 
motslenM with perceiitlMe dropa of a 
clewr fluid membUug water, bud 
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tvbtcb, in fnct, appe»r«d to him ond 
b1« oMlttant to be nnthtii|r but pure 
Water. He ilite* not tay i^tlter any 
trot «a« applied to ascertain this pa¬ 
rity, ncith^ does be make any re¬ 
mark on tbe fact In tlie montb of 
Hcpteotber 1777. Messrs. liucqoet and 
Laroisier not belnfC acouainted witb 
tbe fart, nrhicb is Incidentally and 
concisely ntriitioned by Maequer, 
made an eapertineiit to disrorer what 
is produced by the combustion of by- 
drocra. They Bred Are or six pints 
of iiydrofeo in an open and wide- 
aaontned bottle, and instantly poured 
two ounces of lime-water tbrooKh the 
flame, acitatinp tbe bottle during the 
lime tlio cuttibnsUim lasted- Tbe re¬ 
sult of Ibis eaperbnent shewed, tliat 
earbonic acid was not prodneed. Be¬ 
fore tlie month of April 1781. Mr. 
John Warltirc. encouraged by Dr. 
Priestley, filed a mixture of common 
air and bydrocen gas lu a close cop¬ 
per resacl, ami found its weight dimi¬ 
nished. Dr. Prirsllry, likewise, lie- 
fore tbe same period, fired a tike mix¬ 
ture of hydrogen and oxygen gas la a 
rioted glass ressel. .Mr. Warltire br¬ 
ing present. The Inside of the res- 
sei, though eleaii and'dtx’ before, be¬ 
came drwy. and was fined witb a 
sooty substance. Tbcse experiments 
were aflersrards repealed by Mr. t?a- 
rendish and Dr. Priestley, and it was 
found that the dimlnntion of weight 
dhl not take place, neither was tlie 
aooty matter pereelred. These rir- 
eumslances, therefore, mu»l bare ari- 
ten from some imperfertion in the ap- 

J iaralus or luatertals with wiiieli the 
onoer ex|ierioients were made. It 
xras in the summer of the year I7MI 
that Mr. Henry Careiidish was busied 
in examining what becomes of the air 
lust liy ctuiibnstiou. and made those 
ealnable experiments wliirli wrre 
read hefure the lloval Soriety mi the 
I.Vb of January, fT’*!. He burned 
S00,0m) grain measures of hvdrogeii 
gas with aliont two and a half ttmes 
the qnaritdy of eonimnii air, and by 
eauslng the'bnrned air to pass tliri'ugh 
a glass tnbe eight feet in Iriigtli, Ui.*> 

f rains of pure w ater were condeuseil, 
ie also explode,! a tiilxlure of lil.lii'O 
grain measures »f oxygen gas, and 
37,l*0A of hydrogen, in a rinse vessel. 
Tlie rondehseil liquor was found to 
eontain a small portion of nitric add. 
when the mixture of tbe air was luch 
Ml> 


that tbe burned air atitl eontliued a 
cnntlderable portion of oxygen, la 
tbia case ft may be presumed that 
some of tbe oxygen combines with » 
portion of nitrogen present. In the 
mean time, M. Lavoi-ler continaed 
bis researches; and during the winter 
ol 17hl-17fit, together with M. tiin- 
gembre. he filled a bottle of sis piiita 
with hydrogen, which being fired, and 
two ounces of lime-water poured in, 
was iostantty slopmid with a cork, 
throfigh which a DexIUe tube com- 
muuimAing with a vessel of oxygen 
was passed. The iafismmsUon eea^, 
except at the orifice of tbe tube, 
through which the oxygen was press¬ 
ed, where a beautiful Bame appeared. 
Tbe eombusUun continued a consi¬ 
derable time, during which tbe lime- 
water was agitated In the Iwttle. 
Neither this, nor tbe same |^peri- 
ment repeated with pure water, and 
with a weak solution of alkali instead 
of liiue-waler. afforded tbe informa¬ 
tion sought after, for these substances 
were not at all altered. The inference 
of Mr. Waritire respiting tbe rooia. 
tore on tbe inside of the glass. Us 
which Dr. Priestley first fired hydro, 
gen and common air was. that those 
airs, by coiyibustion. deposited the 
moisture they cnntaiiicd. Mr. Watt, 
however, inferred from these experi- 
meiils, Uiat water is a rompound of 
the burned airs, whicli have given out 
their latent licat by combustion, and 
rnmmiinieated his sentiments to Dr. 
Priestley, in a letter dated April fid, 
t7lCL It dors not appear that the 
conipositinn of water was known or 
admitted in France, tiil tlie summer 
of when M. Larmsier and M. de 
ia Place, on tbe Sttli of June retwitu 
ed tlie rxiiciiineiit «f Iniruing hydni- 
gen aii l oxygen ni a glass ves.-et over 
mercury, in a still greater quaj.tUy 
than had been burned l>y .Mr. t.'avcu 
disiu Tlie result wa- nearly five gr«s 
of pure water. M. Moiige utaile a si- 
iiiiiar ex|>eriuieut at Paris, nearly at 
tile same time, or perhaps Iwforc. 
Tills assiduous and ai-eiu'ate plitloso- 
pher then proceeded, in ctnyiuucUon 
with H. Meusuier, to pass the steam, 
of wati r llirough a red hot Iron tube, 
and found tliat tiie iron was oxidiae^ 
and hydrogen disengaged; and tbe 
steam of water being passed ovet a 
variety of other cwuDustible or oxM- 
able substaitees, produced ilMUMr itK 
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mU*. tbe vrster ditappt'iit’in^ ud ky-- 
dntr^n being dieengsgcd. Ybe»« «• 
pitel rxgeriwent* ware aceouuted for 
by M. l>a«oi(i«r, by euptiOKing tbe 
fvater to be dr<»>inp«iMMl into iti eom- 
noneiit parte, axygvo and bydrogea. 
the fornier of wluch unilea with the 
ignited auintanee, while tit* latter <• 
diieufagrd. ‘fhe fraud eaprriiuent 
•f the cumpotition of water by Fotir- 
croy. VaiMueUa, and Keguiu, waa b«> 
full on Wednesday. May 13, J7W. 
and was dniiiied on Friday, tiie fSd of 
tbe same month. Tlie 'coiohusttun 
was kept up la5 bonrs with little in> 
teiTuption, duriuf wbicli time the nia- 
ehine was nut ijailted t<>r a moment. 
The experiuieiiiers alternately re* 
freshed theaisrlves when tatif ura, by 
Iviof for a few hours on maltrasses in 
the lalKiratory, 1 o obtain tbe hydro* 

f [eii. It Zinc was melted and rufab«>d 
nto a powder in a very hot mortar. 
S. Tliit metal was d ssulved in eon* 
ceotrated sulphuric acid diluted with 
seven pstta of water. Tlie air pro¬ 
cured waa ufsde to pass tlirough 
caustic alkali. To oldain tlie nxvgeo. 
two pounds and a half of eryslallixed 
hvperuzyuiuriate of potash were ills* 
tiUcd, and the air waa transferred 
throuah {caustic alkali. The viduine 
of hydrogen euiploycd was 2.'Pd3'.'dW 
euhic iiicbea, diul the weight was 
lKU>'35b fra ins. The volume of oxv* 
pen was and tbe weight 

was SAiP'Mip (rains. Tbe total weiglil 
of bulb elastic fluids was 'IMP'S!!/. 
The weight of watet obtained wdk 
'314 grains, or IS ounces,4 pros. 4S 
grains. The weight of water which 
should have Iwen obt'sined was IS 
lunrea, 4 gro«, 4P*SS7 graina. The 
dedeit was 4‘S87 grain*. 'i1>e quan¬ 
tity of azotic air before the expert* 
aseut'was iib'SMi cubie incbes, and at 
the close of it 4S7. Tite excess after 
the experiment was ronse>|ueiiUy 
&r744 cuide iuebea. This angnionta* 
tiult is to tie attributed, the aeadrmi* 
elans think, to the tiiiall quantity of 
atUHMpberie air in tbe cylinders of 
tbe gasometers, at tlie time Uie other 
aim were Inteudnced. These addi¬ 
tional 3) enbic inelies could not arise 
from tbe hydrogen, for experiinrnt 
shewed that it eontained no axotlr 
air. Some additioH of this last dual, 
tbe rxeetimeaters think, eaiinot be 
Molded, on account of the const nii'- 
tloa of tbe machine. Tbe water be* 
5W 


iuf extHttioeil, was found to he M 
para ae diaittled water. Its speeide 
■ravity to distilled water was as 
lM7t 1 ISB7«. The deenatposition of 
water is elegantly effected by cleetri- 
rity. The composUloit of water Is 
deuHiiwtraled by explodbig two re* 
lomes of bydrofcii and one of oxygen, 
in tbe eutUomaier. They disappexr 
totally, and pure water reeulte. 

WATBRINO I/ANII, or IRRI* 
GATUIX, Is a }iraetlce which at first 
view appears tlie reverse of tnrrefae* 
lion s and in general, in nature, the 
operation of water is to briug earthy 
sniistaoees into an extreme state of 
division. Rut in the artilleial water¬ 
ing of loeadows, tbe bem'lieial elTecIs 
depend upon many diffemit causes, 
soiiiP cliemical.sotBe meehiutlral. Wa¬ 
ter is absolutely essential to vegeta¬ 
tion ; and when land has been euver- 
ed by water in the winter, or in the 
liegiiining of spring, tile moisture 
that bas penetrated deep into tbe soil, 
and even the subsiHI, becomei a source 
of nonitshinent to tbe roots of tho 
plant in the sninmer, and prevents 
those bod effects that often happen In 
lands ill ttieir natural stale, InuU a 
tong continuance ol dry weal her. 
When the a-ater used in Irrigation 
has do wed over a ealcareons cenntry. 
it is generally found iuipregtnUed 
with carbonate of lime; aiM in this 
state it lends, in many instaaers, to 
auieliurate the soil, t’ommon river 
water al-o generaiiy eootalus a cer¬ 
tain portion of orgauixaUa matter, 
whieb in murli greater after rattts 
than at other times, and whieb exists 
in the largest quantity when the 
stream rises In a eultivatrd rouniry. 
Keen in rases when tbe water used 
for Auodiiig is pure, and free from 
oaimal or vegetable substances, it 
acts by causing the more equable dlf^ 
fusion of nutritive matter existing in 
the Ixnd, and in very cold seasons It 
preserve* tbe tender mots and leaves 
of the grass from beiug affected by 
fivist. Water is of greater sperlflc 
gravity at 4^* FabrenheU than at ST', 
tbe freezing point; aud henre, in a 
meadow irrigated in winter, the wa¬ 
ter iminediotely iu eonlaet w.lli Mie 
grase is rarely Whiw 40*, a degree of 
tcniparatiire not at alt pri^tudiciat to 
the living organs ol plant*. In IIKM. 
in the month of Msreb, sir H. llavy 
examined the temperature la a water 
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tiu*»4ow M«t' Ilunir«r/ur<l. in- Barfc- well kBuwa to the td^ewer^th/'pa^* 
by s Tcry deliestc tiicrmoiue- maker, the Uracber, aii4 a rane^ e( 
ter. Tlie temperature uf the air at otiier artiste, «f how much eonem- 
•even iu the moruiiiir was SU". The <)uenee it is to them, that thir fltfhl 
water was froaro above the irrass. shmild either he pure, or at least aot 
The temperature of the soil below the eoDtaminated wiui such principles as 
water in wbleb the roots of the ftrass teml to injure tlie qualities of the ar 
were tixe4, was 43'^. la peaeral those tides they make. This anat^s has 
waters whieh breed tba bast flab are accardiairly employed the atteation of 
the best titled for waterlngt meadows; the first chemists. Beritmann has 
but most uf the benefits of farrinatinn written an express treatise on tha 
may be derived from any kind of wa> ssdkjeet, which may be fnaud In tha 
ter. It Is, bowevm-. a ireneral prin- first %’olaroo of tha English transh* 
ciple. that waters containing ferrngi- tion of bis Essays. Kirwan published 
nous bwpregnations,thriugh possessed a valuable volume on the analysis of 
ol fertilising efierts. when applied to waters. I'be topography of the place 
a calcareous soil, arc injniious on witere these waters rise is the first 
soils that do nut r^rvesre with acids ; thing to be eonsMered. By examin. 
and that eaicarenus waters, which ing the uuse formed by them, and the 
are knuwa hy the earthy deposit they earth or stones through which they 
afford when boiled, are of moat use are straioed and filtered, some judg. 
OB sillcious soils, or other soils cun- iiicnt may be formed of their contents, 
teining no remarkable quantity of In filtering through the earth, and 
carbonate of lime. incandcring on its surface, they take 

Water ur CRYSTALLIEA- with them particles of Tarious kinds, 
TIUN. Many salts require a certain which their extreme attenuation ren* 
proporiluii of a-ater to euahlc them to der«.«apalde of lieini^ suspended la 
retain the crystalline form.and this is the fiutd that serves for their vehicle, 
railed their water of erystallitalioii. Hence we tball somstimes find in 
Eufue retain this so feeUlv.that it tiles these, water, siUcloas, ealoareons, or 
off on exposure to tiie air. and they argillaceous earth t and at dtbev 
fall to powder. These are the eMo- limes, though tern fse^uenBr.snlphun 
rese.eot salts. tHhers hare so great magiirslao earth, «r, Irom toe dsKcom- 
an affinity for water, that their cry>- positiou of earbonatffd iron, oebne. 
tals attrurt mure from ttie air, in The following are tiio ingredients 
which they dissolve. These are tlie that may ocenr in mineral waters:— 
deliquesceat. 1. Air is contained In by far the 

W.vrERS (MiNKRAi.)i The ex- greater number of mineral waters; 
amination of mineral waters, with a ite proportion does not exceed l-Silth 
view to ascertain their ingredients, of Uh; bulk of the water, 
and liicucc their medical qualities, S. Oxygen gas was first detected in 
and the tneans uf compounding them waters hr Beheele. Its quantity is 
artidciallr. is an object uf consider- nsnally ineoasiderable; and it is' in- 
able Impui lance to society. It is like- compatible witli the presence of sul- 
uise a subject wliich dr-erves to l>e phnretted iiydrogen gas or Iron, 
attended to. because it affords no 3. Hvdrogcn gas was firA deu^tsd 
mean opportunity for the agiroable in lluxton water by Pr. Pearson. Hlk 
practice of ctiemical skill. But this terward it was dfseorered in Harrow- 
investigation is mure especially of gate waters by Pr. fianiet, and in 
iin|iortaace to the daily pnrpnsrs of those of l.cmingtun Prion by Hr. 
life, und the success of manuteclnres. Laiube. - 

it cannot but be an interesting object d. Solpliiiretted hydrogen gas ron- 
lo asoertaitt the c<impoi:ent parts and stltutes tlie most rans{denoas ingre- 
quailties of the waters daily consumed dient in tlinsc waters. Which are dis¬ 
hy Uie inhaldtauts of large towns and tiitguishcd by the name of hepatic or 
viriiiilies. A vrrv minute jHirtion nl sutehnreous. 

unwholesome matter, dativ taken. The only aeids hitherto found In 
may constitute the principal cause of water*, except in eombitiation with a 
ttm ditfereiices in salubrity whieh are base, are the earbenic. siilphnrie, and 
observHble in different |.iaces. And bnracic. 

with regart to tnanuteclurrs. It is &. Carbonie acid was first discorer- 
CO’ 2 A* 
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e4 In I*yrmottt water bf Dr. Brown- 
riff. It W the moft eeminon Ingre¬ 
dient in mineral waten. 100 enhio 
Inebe* of the water (tenerally contain* 
Inir from aix to ferty cubic Inrliri of 
tbia arid fas. Aecordinf tn West- 
rumb. loti ruMe inches of Pyrmont 
water rootain 187 ruble inches of it, 
or almost double its osm Inilic. 

S. Sulphiirons acid has been ob¬ 
served in several of the hot mineral 
waters in Italy, whirh are in the 
nelfhbourhood of volcanoes. ** 

7. The horaric acid has also been 
observed in some lakes in Italy. 

The only alkali which has been ob¬ 
served in mineral waters, uorora- 
bined, is soda ; and the only earthy 
bodies are silex and lime. 

8. Or. Black deterted soda in the 
bat mineral waters of tieysser pnd 
Rvkif.o In ieeiand ; but in I'nust other 
eases the soda is combined with car¬ 
bonic arid. 

». Kiles was first discovered In wa¬ 
ters by Herfinann. It was aiterward 
detectisi In those of tieysser and Ry- 
knin. by Dr. Hlaek, and In those of 
Karlsbad, by Klaproth. Hassenfratz 
ubaerved it in the waters of Huurues, 
ns Brese did in those of Pu. It has 
been found also in many other mine- 
eal waters. 

10. Lime is*' said to have been 
found uneombined in some mineral 
wateis ; but tills has not been proved 
in a satisfaetory manner. 

The only suits hitherto found In 
mineral waters are the followinir, sal- 
phates, nitron, muriates. earbonatOs, 
and borates ; and of these, the eartio- 
Slates and muriates occur by far most 
commonly, and the twrntes and ni- 
tratea most rarely. 

11. Kiilpbate of soda is not unrom- 
eioA, especially in those mineral wa¬ 
ters which are dUtinfuislied hy the 
Opithet «a/fne. 

>8. Kuinbate of ammonia is found 
tai mineral waters near voleanoes. 

13. Hutpbate of lime is Fzcee<ilnrly 
common in water. Its presence seems 
to have been first detected by Dr. 
Idster, in 1888. 

14. Mniphnte of mafnesin is almost 
constantly an infredient In those mi¬ 
neral Waters wliirh have purfatire 
properties. It was detected In Kpsoin 
aralers in 1810, and in Ifl08 Dr. Grew 
published a treatise on it. 

Ifi. Atom hi somettmes fbuiid In mi- 
008 


neral waters, but it is exceedlnfly 
rare. 

IS. ftulphate of iron occurs some¬ 
times In volcanic mineral waters, and 
has even been observed in other 
(■Inees. 

17. Bulphate of eop^r is only found 
in the waters which issue from cop¬ 
per mines. 

18. Nitre has been found in some 
springs in Hnnirary. bM it is exceed¬ 
ingly nneomraon. 

19. Nitrate of lime was first de¬ 
tected in water by l>r. Home of Bdln- 
burgh, ill 17-'<8. It is said to oeeur in 
since springs In the sandy deserts of 
Arabia. 

811 . Nitrate of magnesia it said to 
have been found In some springs. 

81. Muriate of potash is unenro- 
moii! but It has latelv been diseover- 
ed ill the mineral springs of L’hlea- 
imrg in Kwedeii, liy Julln. 

88. Muriate of soda is so extremely 
rommon In mineral waters, that 
hardly a single spring has been ana- 
iysed without detecting some of it. 

83. Muriate of ammonia is uncom¬ 
mon, but it has been found in some 
ininemi springs in Italy and in Li¬ 
beria. 

SI. Muriate of barytes is slttl more 
tineonimon, but its presence in mine¬ 
ral waters has been anoouiiesd by 
Bergrnann. 

8.V and 86. Muriates of time and 
magnesia are eommnii Ingredients. 

ST. Muriate of alumina has been 
observed by Dr. Williering, but it is 
very unrnininon. 

8^. .Muriate of manganese was 
mentioned by llergmann as some¬ 
times o-enrriog in mineral waters. 
It has l..tely beeu deterted by Lamlie 
in Uie waters of l.,ennngton Priors, 
bat in an extremely limited propor¬ 
tion. 

2». The presence of carbonate of 
potash in mineral rvaters has been 
mentioned by several chemists; if it 
do oeeur, It most be in a very small 
propiiriion, 

30. Carlionate of soda is, perhaps, 
one of the most rominon ingredients 
of these lif|ttids, if we except eouiioon 
sail and rarboiute of lime. 

31. Carbonate of ammonia has 
been discovered in waters, but K is 
nnrommon. 

38. (:srbonate of lime Is fiiund In 

almost all waters, and is usually teM 
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in tolution by an of acid. It lima and of loda bav« been frtqMatljr 
appaatk from .the different caperi* delected in tiiooe water* which atn, 
menu of ehemltt*, a* alated by Mr. caiied •alphurou*. or hepatic. 

Kirwaii, and npeeiaily t'rnin Ifaoie of Mr. Weetruibb aay*. that aH ml. 
lleitliollel, that water laturatrd with phuron* water* contain more or Icta 
eartwnie acM i* capable ul holding in hydromlphuiet of iime. To deteet 
•olution O-uOSi of earbenate oi lint*, thi* he boiled the Diineral water, *s« 
Now water *aturaled witn carbonic eiudiiiK the contact of atmoap^rio 
acid, at the temperature of bO^, con* air, to cs|iel the (ulpbureUed hydro* 
tain* very nearly 0‘Wt2 of it* weipht (ten pa* and carbonic acid. Into the 
of eartioiiir acid. Hence it fotkm*. water tbiu boiled, be poured aulphuris 
that carbonic acid, when pre*ei.t in acid,nwlicn more eulphureUed hydro* 
each duantity a* to aaturate water*, pen (as was evuireil, and aulpiiate 
I* rapahle of boldinp it* own weiybt of iinie was tbroym down; luminp 
of carbonate of lime in aoiution. nitric acid, which aeparaled it from 
Thu* we see lOWO parts by weight ul sulphur ; anti osalic acid, which ex- 
waUT, when it rontaiiis two parts of pelted sulphuretted hydropeii, and 
carbonic arid, is capable of dissolyinp formed oxalate of lime. The water 
two parts of carbonate of lime. When evaporated in open vessels, let fall 
the proportion of water I* increased, sulphate of lime, and gave ont »ul* 
It I* capable of holding the r.arlK>i]at« pburetted byilrugen pa*. To •soere 
of lime in solution, wen when the tain the tiuaittlty of eulphureUed by* 
proportion of carlwnic arid united droern pa* and carbonic arid, Mr. 
with it I* dlminivlied. Thu*. StdOOO Westrumb proceeded as follovrs; He 
part* of water are eapabir of bolding introduced Uie sulphurous water into 
two part* of rarbonalo of lime in so- a matras*, till it was titled to a err* 
iution. even when they coulaiu only tain point, which he Aarhed: fitted 
one part uf rarhonio arid. The preatcr to it a curved tube, wMeh terminated 
the proportion of water, the smaller in a long cylinder : filled this cylin* 
proportion of raibonic arid is nrcea* der with liiue*water for the one rx- 
aary to keep the iime in solution ; perimenl, and with acetate pf lead, 
and when the water is increased to a with excess of acid, for the other: 
certain proportion, no teiisiblr excess ! luted tlie apparatus ; find boiled the 
of carlHiiiic si-lrt i* tierrssary. It ought' water till no more gat was rxpeUed. 
to be remarked also, that water, how- When the Uuie-water is used, car 
evei sinaii a <|usiility ol earlioiiic acid ! honate of lime is precipitated in the 
It coiitaiiii, is capable of holding car- j proportion of SO grains to every 10 
bonale of lime in solution, provided \ cubic inches uf oartionie acU gas: 
the ivcisht of the rarhonic acid pro- . when the solution of acetate of Wad, 
sent exceed that of tlie lime. These bydrotklphuret of lead t* thrown 
«b<,rrvation* apply equally to the otiicr! down in the proportion of 19 graiae 
earthy railionates held in solution by | to 10 cubic inclir* of sulpburettm by- 
minerHl w stei*. drogen gas. Betide tliese substances, 

:ei. Carbonate of magnesia is also ! certain vegetabte and animal mattri's 
very • uramnn in mineral water*, and have been occasionaity observed is 
is almost always accuiiipanied by i mineral waters. But in most eases 
carlxmate ui Iinie. ' tliese are rather to he considered 

m. (.‘arlMinate of alumina >* said , the light of accidental nOxtures, than 
In liave been found in waters, hut its | uf real component part* of the waters 
presriioc ha* not beoit property steer-; in wiiich they occur. From this sy- 
taiiieii. I nopticai view of the different iugtw* 

за. Carbonate of Iron is by no ; dients contained in mineral waters, it 

means uncommon, indeed it forms ' Is evident that these substance* oerwr 
the most mnarkabie ingredient in ‘ in two different distinct states, vis. 
tliose w aters, which are aisUiiguithed i I, A* being *ut|>eiided in them; and 
by tlie epithet of rlialybeiUe. ' 3. A* being dissolved in them chiefly 

зб. Uoiax exist* in tunic lakes in : in tlie form of a salt. The investiga* 

rrr.sia and Tlilbel, but the nature of tiou of mineral water* consists, i. In 
these waters has nut been aseer-j the examination of them by tlie sensea. 
tained. j 9. In the examination of them by re* 

37 and 38. Ths hydrotulphttrcU of, agent*. 3. In the analysis properly 
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M n>n«d. Th« tsMBinkUon b? I be 
•ensn eon«istii in obsrrvinft the effect 
of the witter e* to appenrenee, einell, 
and taate. The appearance of the 
water, the Instant in which it is 
pnm|>e>{ not of ihe well, as well ns 
after it has stood for some time, ai- 
fords several indications, from which 
we are enabled to form a jodrnient 
eoncrrninft Its contents. If the water 
be turbid at the well, the snbstances 
are suspended only, and not disrf,lve(l; 
but If the water be clear and trans¬ 
parent at the well, and some time in¬ 
tervenes before it becomes turbid, the 
contents are di-solved by means of 
rarlmnir acid. The presence of tliis 
(fas is likewise indicated by small 
bnlibirs that rise from tlie bottom of 
the well, ami bnrst in the air while 
theyt--re mnkinit tlieir escape, thnual> 
the water, at the same time, perhaps, 
has not an arid ta.ste. This is the 
case, arrordinp to ('ount Kaion- 
mnwski. with respect to the tep'.d 
sprinr in Valais, and the rold vitriol* 
atrd ehalytn-ate spnnes at Aatraean. 
Hut the most evident pro«if of a sprinp 
eontainiiiir rarlioiiir and is the yetie- 
ration of butddos on the water [•cine 
sliaken, and their burstinir with more 
or less noise, while the air is makinc 
its esra|>es. Tiie sediment dei.o-itnl 
by the vraler in the welt, is likewise 
to be examined : if it t>e yeliow, it ii.- 
dieates the ireseneeol iron ; it blaek. 
that of iron euinliiiied with siilplinr -, 
bill ehalvbeate waters l>elne setdwm 
sulyliiirrUed, Ihe i.vllet ocears rery 
rarely. As to ih* I'liour of Ihe water 
itself, there are few ntstaiices whcie 
this can Kire any indication of its 
contents, as there are ll••t many sul*- 
slaiiees tliat colour it. The odour of 
Iht* water serves ebielly to diseovei 
Use presence of sulphnretted hsdro- 
(ten In it: surh waters as contain' 
this substance, have a peculiar fietid 
smell, somewhat rcsembiiiiir rotten 
effs. The taste of a sprinp, provided 
it be perfectly ascertained by repeal¬ 
ed trials, mar afford some useful in¬ 
dications with respect to the contents. 
It may be made very sensible by tast- 
inif water, in wfairli Ihe various salts 
that are usually found in such wa¬ 
ters iwe dissolved in various prnpor- 
ttona. Ttiere is no certain depend¬ 
ence, however, to be placed on this 
mode of invesliiration; far in asany 
pprings, the taste of sulphate of soda 
OOi 


is dlscttised by that of the sea salt 
united with It. Tlic water too is 
nut only to be tasted at the sprinif. 
but after it has stood for some time. 
This preeantiun must be particularly 
observed with respect to such waters 
as arc impreimated willi carbonic 
acid ; for the niber substances euu- 
talned in them make no impression 
on the tonKue, till the carbonic acid 
has made its escape : and it is for the 
same reason, that these waters must 
lie evaporated in part, aud then tasted 
atrain. Tlioiicli the specific pravity 
of any water contributes but very 
little towards detcrmiiiinp Its eon- 
leiitv, still it may not be entirely use- 
lew to know the specific wclpht oftho 
Whirr, the situation of the spriiip, 
and Hie kind of sediment deposited by 
it. Tlie examination of the watei by 
means of rr-aeents, shows wb.-vt they 
contain, but not how much of earn 
p> inclplc. In manv instances this is 
as much as the inquiry demands; 
and it is always of use to direct the 
proreediaes lit the proper analysis, 
it is alisnliitely necessary to make the 
experiment nith water just lakrii up 
from the sprine, and afterwards with 
siirli as lias been extHised for some 
hours to lie open air; and sometimes 
a I'lirii essav is to be made with a 
i -niiin of the w-.ler that has lieen 
boile.l and afterwards filtered. If Ihe 
water contain but few saline paitieles 
it must lie evaporated : as even the 
most sensllde re-aceiits do not in the 
least affect it. if the salts, the pre¬ 
sence of wliieb is lo he discovered by 
them, are diluted with too (treat a 
quantity of water. New, it msv hap¬ 
pen, that a water shall be iiupre/r- 
iiated with a consideratile nuintier »f 
saline particles of different kinds, 
ihoiiirti some of tin-m mav be present 
in too small s quantity) lor wliielt 
j roasim the water must be exmnlned a 
[second l<roe, after hartnit lieeii tnnied 
down to three-fourtbs. The sub¬ 
stances of wbi>h III* preseiiec Is dis¬ 
coverable by re-airents. are 

I. Carbonic arid. When this is 
not combined srith any ba»e, or not 
with sufficient to neutraiiio it. the 
addition of lime-water will llirtnv 
down a precipitate, solutile witb ef. 
fervescence in inurlatfe arid. The 
infusion of litmus is rmidened by it; 
liut the red colour irradually disap¬ 
pears, and may be B,;alu retlorcd iiy 
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t1i<* ndJiMon of tiWTf of tlio minoral 
wntor. Whrn boiled, it Inoeii tlie 
tiroperty of reddening tbe Infiition o( 
NtnitM. AreoriiiH* to IMaff, liie mo«? 
•rio'ilde test of tbU acni » acetate ol 
lead. 

2. The mineral acids, nrhcn present 
iiiieomhiiied in senter. (rive the iiifii- 
sioii of lltinna a pvrinaitcnt red, even 
thonrrli tlie abater lia» Ireen boiled, 
fleramarin has ehnsvn. that paper 
ataiiied with litmus is reddened when 
dip|ie<1 into water cuntaiiiing .-.'it of 
aulphtivir arid. 

;i. W.iler ronfaininir sulphuretted 
liydrofeii (tas, is distituruisfo-d by the 
l.iIliiwinK properties; It c.shales the 
peee.liar odour of sulphiirette I hydro- 
Ken (far. It I'loidenr tiic infitsiioi of 
litnins lnrariio(sTy. It Idackens pa¬ 
per dipped into a solution of lead, 
and precipitates the nitrate of silver 
hl.sel! or brown. ! 

t Alkalis, and alkaline and earthv 
rarbonates, are distiiiruishcii bv the 
following tests :—The infii-ion of tur- 
nwrie, nr p.aper stained willi turme¬ 
ric, i« rendered brmvn by alkalis ; or 
reddish-hroa-n. If the ijnantity he itii- 
mite. This ehange Is prodnred when 
the soda in water amounts only to 
Is'if part. Paper stained ivKh brarii 
nooa, or the infusion of hrazil woihI, 
is reiidereii bine ; lull this eiiange is 
prodinrd also by the alkaline and 
eaithy rarboiiatrs. Ileigiiiann ascer¬ 
tained that wiUer containing 
pait of earbonale of smla, rcndein 
paper atained witli brar.il wood. blue, 
l.it nus (inper reddened l.y \ine(rai', is 
restored to its origitml idiie eohnir. 
Tins ehaiiKe is produred by the alka¬ 
line not eartiiv rjiiliniiates also. 
M'lien these changes are fiigaelnns, 
we may cniicliide, that the alkali i.s 
ammonia. 

Fixed alkabes exist in water that 
fieeasions a preeipitale s» ith iiiurinle 
of liiasneslit alier being lioibsl. Vo- 
Int.le alkali may he disliintiiished by 
l!w smell; sn- It iiiav lie oldamed In 
llie je.'eiTer bv distilling a portion of 
tlie water gently, and then it may be 
dislinguiabed by the above tests. 

C. Karthr and nietallir carbonates 
arc precipitated by ladling the water i 

nilnliilng them; except earlomale of 
magnesia, svbich is pieeipitated hut j 
iiiiperfecUy. I 

a. Iron is discoTcred by the foUow- i 
8«5 * 


ing test*:—The addition of linetiire 
of galls gives water, eontaining Iron, 
a jiiirple or black enlonr. This test 
indicates the presence of a very mi¬ 
nute portion of iron. If the tincture 
have no elTert iir-on llie wafer, after 
bi.illiig, though it eoloiirs it belore, 
the iron is in the state of aearhotmte. 
The following olisen-atioiis of West- 
minli on tlio colour wtiieh iroti 
gives to galls, as moilifit d by other 
hodles, deserve nttentioii. A violet 
indinites an alkaline rarhonate, or 
earthy salt. Dark pneple indicates 
Ollier alkaline salts. Purpleish-red 
indieates siil|ihuretTed livdrogen gas. 
Whitish, and then black, iodientrs 
sulphate of lime. Mr. Phillips ha* 
i lately aseertained, that, while the 
I iren is a little oxiiled, the pres-nee of 
lime rather faciiitates the application 
of this test; Init the lime previ^t.s tho 
test Irom aeting, proeiiled the iron ba 
cnnslderal lv oxtdixed. 'I'be Prussian 
alkali occasions a blue precipitate in 
water, containing iron. If an alkali 
be iireseiit, tile blue precipitate does 
not appear unless the alkali is satu¬ 
rated with an arid. 

k. Sulphuric acid exists in water* 
that form a pteeipitale with the fol- 
lowing solnlions;—.Muriate, nitrate, 
or aeciate of barytes, strontian, nr 
lime, nitrate or aecrate ol lead. Of 
these tlie most powerful by far is mu¬ 
riate of barytes, wliirli is capable of 
detecting the (iresence of sulphuric 
acid unromtiiiiefl, svhen it discs not 
nscreed the niilliniith part of the wa¬ 
ter. Aeetati* nt lead Is next in point 
of power. The mun.atrs are rooro 
l.owerfnl than the nitrates. The eat- 
eareoHs salts are least powerful. All 
these test* are capable of Indicating^ 
a mneh smaller proportion of nneoni- 
bined «iilpliurie acid, thanwhen'it is 
eombineil with n base. To reftder 
muriate of barvtes a certain test of 
siiliihiirie acid, the following precaii- 
tiiUcS must lie observed:—The mu¬ 
riate must be diluted ; the alkalis nr 
alkaline farlmnates, if llie water rnn- 
taiii any. must lie previously saturated 
with muriatic acid; the prcelpitafo 
must be insoluble in mu.iatie arid; 
If l>or.xeir acid lie susperted, mn- 
riate ol sirontlan must be tried, wbieh 
is not iireeipliated by horabie aeH. 
The hydtsi.sulplmrets pre<'ipitale ba- 
rvtic solutions, hut tliclr presence in 
easily discovered by ibc smell. 
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9. Uali-iAtio aeM 1» detected t>y ni* Ixtnate, dried in the temperktnr* of 
trate of silver, which ncriwioiw a lou", and liwn cx|M<i>ed to the artinn 
white |>reci|>itate, ttr a cloud, iu wa< ol diluted muriatic acid, which die¬ 
ter rontaiuiiiK an exceediuKly uiinute eulvce the inagiictia without toueUiu|t 
porUuii of Hue acid. To lender tide the alumina. 

test certain, the fuUuu'iii{( (iierau- 14. Silex may hr aecertained by 
tioua are neceeeary s—The alkali- or eva|>uratin;t a t>*>rtluit of water to 
carbuuales mutt be previously »atu- drynete, niid redistolviue the pieripe- 
rated with iiitrio ae.id. Mulphuiir tate in muriatic acid. The tilex re¬ 
acid, if any be preeeiiU inuet be i re- maliie lieliiiid uiidiseoircd.—tty llMwe 
vioutly removed by means of iiitiate lucans we may detert the preaeiire of 
of liarytes. The precipitate iiiiisl be the dilTcreiit Kut>ataiirrs comiiiooly 
insoluble in nitric acid. I’fadmays, ftiuml iu waters; but as they are 
that the mild nitrate of iiiercui'V is the fteiierally combined so as to folia 
most eeiuiihle tc-t of uiuiiatic acid; salts, ilia necessary wc siiould know 
and that the precipitate is uot sulu- wliat these coiubihations are. 'I'liU 
ble ill an excess of any acid. is a more dittirult task, which .Mr. 

10. Itiiracir acid is detected liy Kiiwan teaches us to accuniplith by 
Keans of acetate ol lead, with oliieti the bitlnwiii); methods:— 

it forms a precil'ilate insoluble in I. To asccriain the presence of the 
acetic acid. Kut to render tlii> test ditlerciit sulphates.—The sulphates 
cerlait. the alkalis aud earths must which urrui in tvatei are seven: but 
be veeriuusiy saturated with acetir one these, namely, tulpAatt 
acid, aud the sulphuiic and iimriatii' copprr, is so uiicoumuuu, tliat it may 
acids removed by ntcaiis ol acetate ol he excluded alloaelhcr. The same 
»tronti.tn and acetate ol silver. lemaik appUcs to sulphale of ammo- 

11. liarytes is delecied by the insu- iiia. It i, almost uniircrssary to ol>- 

iuble w'hilr prAipitale, wiiieli it forms scivc, that no sulphate need be looke,! 
with diluted sulphuric acid. tor, unless liulh its acids and base 

ii. J.iaie is delected by means of have been presiousty delected in the 
oxalic acid, which occa-Mins u white watei. — Siiiphale of sinta may be 
precipUato in water containinp a deieeicd bx the following methoil: 
srery minute i»ro|Hiiiioii ol thi» earth, I'lec the water ft<> be esaminedi of 
To render ibis ae-t decisive, the lol- all earths sulphate-, t.y evaporatiiiK 
lowinit piiicantMuis are nei^essai) :— it to one-hall, and nddiiiit liiiie-seater 
’J'he miueiai acids (it any lie present) ns ioii^r as any precipitate appeals, 
must lie previously saturated wiUi an , lly these means (he earths will all he 
alkali, liarytes (it any be pie-em)' prcr.ipitated, except lime, and the 
must Ire pievioii-ty removed by iiieaps J only remaininit eartliy sulphate will 
ul sulphuiic acid. Ovaiic acid piccb j he sulphate nl lime, which will l>e 
pitates maancsia but very slowly, | separated i‘y evaporatiiif the lii|uid 
whereas it preeipitale- lime instantly. | tdl it l■erollles concentrated, and Ibeii 

Ki. Mattiicsia aud .vluiniiia. Tlie | dropping into it a little alcfdiol, and, 
presence of these canh- is ascer-(alter tiltratioii, adding a little oxahr 
tallied by the lollowiiia tests:—I'uiejacid. With the water thus piiiiticd, 
tunnionia picvipil.itcs tiittiii Imth, and ) mix solution •>> Uii«. If a piccipita'c 
Uo other eaiIII, pmvided the carbon.c , appear, either iiinncdiatciy or on Iho 
acid have iKien previously sepiirated i additinn of a. little alcohol, it is a 
by a lixed alkali and boillnc. Idnie- )sn«'l, that sulphate of |>olash or of 
water precipitates only these two oda Is present: which of the two 
earths, trovnled the carbonic swld Im j may be determined by mixiiic some 
previously removed, and llio snlphuric j of the puritied water with acetate of 
acid also, by means of uilialc ot i b-irytes. f-iilphalc of barytes prrei- 
barytrs.—1'be aloudna way be -epa-1 pitates. Kilter and erapurale to dry- 
rated trotn the nmenrsia, alter fioib ■ iie»s. Hipest the residuimi in aico- 
Iiase in-en lUcriptlalcd topeUier,either hoi. It will disssdre the aikaliiie 
by iMdlinp the precipitale in eausiic acetate. Kra)>orate to dryness, and 
potash, which diasidves the alaanna the dry aalt will drlkiuesce, If It tie 
and iaaves the mactlesta ; or the pre- iscetale of potash t hot elfloiesre. if It 
cipitate may be dissolved In muriatic lie acetate ol soda. — Sulphate of lime 
a«id, predpUated by an dkaibi* citr' may be detected by evavuratinp ibe 
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w«t«r 1« Mntkln It to » barytM m*y be deteMeJ by^idpbiiri« 

^ncen. A precipitate appear*, which, acid, a* It i» tiic only barytie aalt 
if It be •ulphate of lime, i« Dolahle in hitherto found in water.—Mnriate of 
WHI part* of water i and the tolntlon lime may be detected by the following 
alfords a preripitate with the muriate method : free the water from ablpimt* 
of haryte*, oxalic acid, carbonate of of lime and other anlphatea, by era- 
niagtirala. and alrobol.—Alum may porating it to a few ounce*, mixing It 
be detected by mixing carbonate of with alcohol, and adding, lait of all. 
iinie with the water aiispected to nitrate of baryte*, a* long a* any 
contain it. If a precipitate appear, precipitate appear*. Fiber the water: 
It indicates the pre«eiire of alum, or eraporate to dryne**; treat the drw 
at leu«t sulphate of alumina, pro- ma»»'wlth alrobol; eraporate the 
ridi-d the water contain* no muriate atefflioi to dryness; and diaooire the 
of hnrr'tc* or metallic sulphate!i. residunm in water. If this solution 
The first of iliese salt* is liicompa- gire a precipitate with acetate of 
tilde with alum; the second may be silver and oxalic acid, it may contain 
lemoved i>v the alkaline pnissiate*. muriate of lime. It mnst contain it 
Wl)eii preei; itate is priidneeil in water in that case, if. after be'ng treated 
by imnlate ol time, catimnate of lime, with carbonate of lime, it flee no 
and muriate of magnesia, we may preripitate with ammonia. If the 
coiirtude. liial it contains alum or Ihiiild in the receiver give a preeipl- 
sn'ptiate of aluiaiiia. -SuIpitate of tate with nitrate of sllrer, mdHate of 
ni.'tgor'ia mat l>e desreled l.y means lime existed in the water.—Muriate 
of liydrnsiilplitiret of si i out lati, which of magnesia may be delected to *#• 
oerasintis an immediate preei; itate parating all the snlphurie add by 
»:tii this salt, and with no other; means of nitrate of barytee. Filter, 
pros idol the w-ater be prev.uusly de- evaporate to drynesw and treat the 
pr ved of alnm ^if auv be picseiii) by dry mass with aleonol. Eraporate 
me,aits o| rarhoiiate of liiiir, and pro- tlie alroliolic sointioa to dryness, and 
vided rIso that it routai!.* no unroiii- dissolve the residuum in water. The 
leiied Rcid.—yoilphste of iioii is pre- muriate of magnesia (if the water 
eipitated from w.ater by ab-ohol, and contained any) will Itc found in this 
tlten it may lie easily recognized by solution. Isct ns suppese, that, by 
Its ; re;u>rtii-s. the tests formerly #serfl>ed, the pre- 

To ascertain llie presence of tlie senee of mnriatir acid and of niag- 
ilitferenl miniales. — The muriates nesia, in this solution, has been ascer- 
fotind in tvsleis amount to eight, or lained. In that case, if carbonate of 
to nine, if muriate of iron l>e inrluiled. lime afford no p-eelpltate, and if 
The iiu'sl common l>y far is muriate eulphurie arid and evaporation, to¬ 
ol so Ir. - Muriate oi soda and of gether wiUt the addition of a tittle 
polasti mav be detected by ttie foi- alcohol, orrasion no precipitate. t|ie 
losving method : separate the siilphu- solntion contains only muriate of 
rle arid by alcohol and nitrate of magnesia. If Ibess’ testa give precl- 
barytes. Iteei.mposc the earthy m- ! piiates. we must separate the lime 
trates and muriates by adding sul- I which Is present by sulphuric arid 
phurie acid. Kxpel the excess ol ' and alcohol, and distil off th# acid 
murlatir aiel nitric acids by heal. | n-ith which it was rnmidned. tThen 
Separate the sulphates thus formed I the magneala is to be separated by 
by alcohol and liarytes water. The > the oxalic acid and alrohtsi, and tho 
water thus purified’ can contain no- j acid with whirh it was aiiited ia to 
thing but a'kalme nitrates and murl- Ire distilled off. If tire I'.qui I in the 
ate*. If it form a preeipltale with retort give a preeipitale svitU nitrate 
aeelRie of si’.ver, wc may eonelude. I of silver, the water rontaitm murtato 
that it conlalii* muriate ol smla or ol j of magnesia. — Muriate of .alumina 
potash. To ascertain whirh, evapo-I may be diseirvervd by sataraling the 
rate fbe Ii<;nld thus nrrripitaled to I water (if it contain an exeeas of 
dryness. I>is*n)ve the acetate in | alkali > with nitrie acid, and by separ- 
alrohol, and again evaporate to dry- j rating the sulphuHc aeid by means 
nes*. The salt will deliqnesee. If it j of nitrate of beryte*. If the tli|ttid. 
be acetate of potash ; but effloresce, j thus purified, give a preripitate with 
if It be acetate of *oda.-»aiarlate «f j eatbenate of thae, it contains unKs* 
007 
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Ate nf Alikina. Th« mnriate of iron 
<ir of manganrso (if any be pro*™!) 
i.« al»» ilenuiipoapd, niid tlie iron pre- 
ripitalpti by thi<. »aU. The prrripl- 
ta|o ii'ny be dieitolveil in mnriatir 
ncitl. nii'l the alumina, iron, anti luan- 
;[aae«e ^if they be present) may be 
aepiiralcd by tbo rule* laid down 
belotv, 

5. To aaeertaln the prceenre nf tbe 
dilferent iiitratca. The nitrates Imt 
•eliloin occur in waters, but wlien they 
do, they may be detected by theVol- 
lowinu re»'uU»; — Alkaline nitrates 
may be detecteti by freeing the tvater 
examined from snlpbnrie acid bv 
means of acetate of barytes, and froni 
muriatic nrbl by acetate of silver, 
Kvaporate the filtered liquid, and 
treat the ilry iiia»« with alcohol: what 
the alcohol leaves can consist only of 
the alldhiine nitrates and acetate of 
lime. Ois.solvc it in water. Ifear- 
lionate of inaciietia oerasion a preci¬ 
pitate, lime is present. Separate tlie 
lime hy means nf rarhonate of ma)r- 
nesia. Filter a^d evaporate to div. 
ness, and treat the dried mass with 
alcobni. The alcoliul now leaves only 
the alkaline nitrates, which may he 
easily recognised and distineuisbed 
by their respective properties. Ni¬ 
trate of lime,—To delect this salt.i 
concentrate thc*Nratcr, and mix it 
with aleohni to separate the sul 
phates. Filter, and distii nlf the al¬ 
cohol : then separate the muriatic 
acid by acetate of silver. Filtei. eva¬ 
porate to dryness, and dissohe tlK- 
residuum in alcoliol. Erapnrale to 
dryness, and dissolvi the dry mass in 
water, if tills last solution indiratr 
tbe presence of lime by the usual 
tests, the water contained filtrate of 
lime. To detect nitrate of magnesia, 
tlte d’ater is to be freed from sul¬ 
phates and muriates, exactly as de- 
seribed in the last paragraph. The 
liquid thus purified is to be evapo¬ 
rated to drynits, and the roi iniiin 
treated witli alcohol. Tbe aleobobc 
solutian is to lie evaporated to dry- 
ness, and the dry mass dissolved in 
water. To this solution potash is to 
be added, at long as any precipitate 
appears. The station. Altered, and 
again evaporated to dryness, U to be 
treated with alcohol, if it leave a 
residuum consisting of nitre (tbe only 
tresiduora which It can leave), tbe 
water eonuiaed itUrate of inagania. 


Such are the methods by which the 
presence of tbe different saline eon- 
tents of waters may I* asrertained. 
The labour of analysis may be consi¬ 
derably shortened, by obsi'rving that 
tbe following salts are inc impatiblo 
with each other, and canipit exist to- 
getlicr in water, except In very ininote 
proportions 

Incompatible with 
Nitrates ofliinr and mag¬ 
nesia. 

iiiiates of lime and 
nneiicsia. 

5 Alkalis, 

t'aibiniate of innencsi 
^ .Mnt'i.xfe of barytes. 

3 ''.\lka!is. 

Muriate of barytes, 
■Nitrate, muriate, 

J nale of lime, 
r<'.vrlinnate of m-venesia. 

f Alkalis, 

3 .Muriate of harvte.. 

■JNitrate and muriate of 


SalU. 

Fixed al¬ 
kaline sul 
pbales 

Siilidiate 
nt time 


Alum 


n 


carbo- 


Snlpliate 
Ilf inagne- 
eia 


c 


o( iron. 


barylTf 
sMiiriati* of^ 

time 


iitnf*. 

CA\kti\:n, 

-J .Mill iMr nf biirrtr«, 
f Raitliv rKrhtiiiAtfq. 

»f (“Kit";.,,.™,,,. 

t Karthy eatt,.mates. 
f.SnIphalei, except of time. 
•< .tlkaiiir- cai liotia*cs, 
f Karthv cartionalcs. 
.Muriate of \ .ilkalinc i arbonalc, 
magnesia (Alkaline sulpiistes. 

5 ,llk.i!ine carbonates, 
('.xitioiiate of magnesia 
lime 1 and aluiu’na, 

f Sulphates,exceptof lime. 
Hesidcs the Sttbstaitces ulmve dc- 
scrllicd, there is s„>,.etim-s found In 
water a quantity of hiluoi'ii coni- 
hilled with alkali, and In the stete „( 
soar. In soen waters acids occasion 
a ruagiilalion: and the coagulunl 
collectc'l on a filter discovers its bltti- 
iiiliioiis nature hv Its rombiistiliilllv. 
Mat.-. also sometimes ciOitxiiis i-x- 
tractive mailer,llic presence of which 
may Im detected tiy means of nitrate 
of silvei. The water suspected to 
contain it must lie frecit rrom snt- 
pburir and nitric acid hy means of 
nitrate of lead : aftei this, if It give 
brown precipitate with nttiate of 
silver, wc may conclude that ex¬ 
tractive matter Is present. Ilut It Is 
not sulArtent to know that a inliieral 
sfitket couUJtu ccruio ingredienU; 
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it ift ii«rrftary to M^crtuin the i^ro- 
lM»riluii»ul and tliui we anivr 

at thrir f'oiii|ilctr aiiaiy«i«. 

1. The diUrrciit a<*rlal duid9 ouifM 
to be fir»kl »e|»aialrd and ef^LimaietL 
Tor ihU a reUirt nhoulii be 

hllril tMo4bn<U with Ibo water, and 
rontiriifMl with ajar fuU of lueiciiry, 
ataiidinir over a UH'rruiial ttouf'h. 
l4«t the water l-e made to ImuI li.r a 
<|uartrr ol an h»»ur. The a^rint Ouid* 
will |>aa» o\er into the jar. When the 
apparatu** e*mt, the ipiantitv of air 
rx|>ellei1 imm the water inav f*e dt*- 
termiiied either by kiunfinir the mer- 
eury within i»i* witliout t!ie jar to a 
|ete|; «ir if thin raunot be dene. t»y 
re<iueinK the air to the pro|***r ilen^ilv 
by ealruUtion. *rhe air ot the retort 
ou^liC to l»e earefuUy anhlraeted, and 
the jar ahouitl )h* divided into riihir 
in«‘iiei and tenths). The oiilv ca^eoti* 
IxMlie* eotitained in %vator are. com* 
men air, uxvfrf*]i aa*. itttr<>|ren ira**. 
rarbonie arid, utiiphurettrd hvdrojreti 
and »iilphurou9 aei-!. 'flu* 1a«>t 
two netel e*:tt In water toother. 
The pre»ei)re ol either of them mii).i 
t-e a«i-ertainqd preMou*l> l-y the aj*- 
fdiratmn «>f the pjope» If tub 

phnrelled hy!tofi»*i) utx* be I'reeent, P 
will be iiiised With the air roritained | 
in the t;U«» jar, und inii*t be ^rpa* i 
r:»tC'l bt f'‘ir lh> a'a he exarinio'd. 
J*»»l I U> j n**r the iai ll.U‘t be I e* ; 

tjo vrd into a lnt> ot warm water, arid ‘ 
Hitrtr .if.d iu!ioditred. whieh will u! - 
>oib the •nijdnnelird I.Mln-gen. The 
iriiiduDm M then to t<e airain put into 
a mereniitti jar and examhted. If tire 
Water eontam ttilphunum arid, thi<t 
pre\lmi% step i' not ne^e^«ta^^. In- 
tio'luee Into the air a foluiioii of j urf 
i*ota»h. and a||itate Kie whole ycr.ity. 
The raihonie arid and siJphusousi 
arid will l*e RhM»r?‘ed, and left\e 
Uie other tfntie*>. The l-ulk ofthi’* r*- 
^idttum. «ut tt acted from the bulk o| 
the whole, will irive the bulk ot rise 
curhttuic and and uttlphurous* acid 
at*»o;bed. K»ap*»tnto the t^ta^h 
rb‘HU, almost to dr\Tieg|k. and le.ave 
It e\p<*i^rd to the atmo*.jdicre. Sul- 
phutf of |>ota*h%\iil hr fo'inrd,whb'h 
louv be »eparAted bv dUtolvitu; the 
rarhitiiaie of pida^h bv mean^ of di¬ 
luted tnur.otic arid. and flUeiinjrtUe 
•oluiloi). I (HI fiatnt of gulphale of 
|H)iaah Indicate 361 praln^ n( »wb 
phnroua add, nr eutdc Inchea 

of that arid Iq the elate of |fat. The 


bulk of ffulphuroua acid £‘aii aseer* 
tallied by thi« methol, tuhtraeted 
from the. bulk of the rah ab.*-orl)ed by 
the potash, gives the bulk of the ear- 
Imuie ur,d gai*. Now' lUO euMc 
l»ejie'« of cnrbmilc acid, at the trni- 
perature of IKT' and barometer 30 
inrhi’s. weigh 4n*fi ^'raina. lienee it 
is ckfy to ascertain its weight. The 
gas lemaifiing may be examined by 
tin* eoininoii eudioinetrical processes. 
trUai) ** water contains sulphuretted 
hydrogen gas, the bulk of tbi« gas Is 
to be U'cettaiiiod in the following 
inannei thrce-l'<‘urths of a jar 

with the water to be exuni ned, ainl 
invert it in a water trough, and in- 
trodnee a little nitr<»us gas. This 
gu*, mixing oith the air in the upper 
part of the jar, will form mtroijh acid* 
xvhieh will render the water Jurbid* 
b> dccuinpo«ii)g the suipburetled hy¬ 
drogen and prcnpltaling sulphur, 
f'oiitiiuie to add nitrous gas at inter¬ 
vals as long as red fumes appear, then 
intn up the jar and blow nut ihe air. 
II the hepatic snieU liPullmie, repeat 
tblo pnoe-^. 'fbe «ulid>ur preeipl* 
tated in Jt.-.iU’* the pru^Kirtion of he¬ 
patic ga- ill the water ; one grain ef 
'Ulpt )ur r d eating th«* prc'-ence of 
iica<K three cul )•' Indies ot this gas. 

?. .\f'e* bluing r^mated the ga*-'?- 
oii' l.o'Jic**. the next >l''p i»» ti* a*>ecr- 
tA'.n the propoit on oi the earthy 
eaihonate*. bhir thi' puipose W is 
iiecc%*:»i j la deprive the water of its 
Milpburetted hydrogen, if it etmlatu 
Thi!) may lie done, either •'T 
rxi.'''-!i'T it ti> the air for a eon«h!e- 
lal'le tune, or treating U with li- 
Ihartte. A sufltrienl quantity of the 
water, lhii« purified if neee-»ary, la 
to I'e iioiletl for a ijiiarter «i an lionr, 
and nltered when root. The t^rlhjr 
eart ona'e. remain on the tiller. The 
irecipitate tha<t ohtaiiied may lie'ear- 
•onate of lime, of maciieeia, of iron, 
of aliinniia, or even 'iilphate of lime. 
f,et n» Kii'i o»e all lhe>ie mhstaneea 
to lie present together. Tieat the 
mixture with diluted lunrlatie arid, 
w'liirh »ill niJ»oIi r Ihe whole except 
t!ie alnmiiia and Milphate of lime. 
Itry thin ix>»!.dniim in a r,*d-heat, and 
the wriuht. Tlieii I'oil it In ear- 
hoiriie of simIb. faturat" Ihe M>da with 
miiiialir arid, and hoil the mixture 
for half an hour. Carbonate ot lime 
and alumina preeiidlale. I>ry thla 
rrccIplUle, *00 treat it yrith »c«tio 
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ftctd. Hie Itme \rill be diuolved, end 
the atuiniiia will remain. Dry it and 
W'oigli it. U» weight »>il)tracled from 
the original w'eight, girce the |>ro]>or- 
tioii of suli'liate lime. Tlie mo* 
viatic aulution contain* lime, inag- 
noia, amt iron. Add ammonia ashing 
as a reddUh precijiitate appears. The 
iron and part of tlic iiiagiicsia are 
thus separated. Dry the preetpitate, 
and expose it to the air fur some lime 
in a heat of tSUOe ; then treat it jfrith 
acetic acid to dissolve the magnesia, 
which solution is to he added to the 
muriatic solution. The iioir is to be 
re-dissolved in muriatic acid, preci¬ 
pitated tiy an alkaline cart onatc, 
dried and weiglied. Add sulphuric 
acid to tlie muriatic solution as long 
as any precipitate appears ; then lieat 
the sohition and eoiirentrate. Heat 
the siilphatp of lime thus obtained to 
redness, and weigh it: 100 grains of 
it are equisaleut to 71'7 of cartomatc 
of lime dried- I’reeipitate tlie mag¬ 
nesia liy means of earlonate of soda. 
Dry it and weigh it. Hut as part le- 
maiiis in solution, evaporate to di). 
ness, and wasli the rciiduiiiu With a 
BUflieicnl quantity of distilled water, 
to dissolve till! muriate of soda and 
sulphate of lime, if any I e still pre¬ 
sent: what reiqjiius betiind is ear- 
bonate of maguesi.a. Weigh it, and 
add its n-eiglit to tlie former. The 
Bulpliate of lime, if any, must also he 
separated and w'ciglied. 

3. We base next to ascertain the 
proportion of mineral acids or alUalin, 
If any la; present .iiicomhincd. The 
acids ivhicli may he | resent, omiiting 
the gaseous, are the siilpliuiic, niii- 
rlatic, and lioiacie. Tc.e proportion 
of sulphuric ,'irid is easily determined. 
Sativate it with 'iur>tes water, and 
Ignite the precipitate, lot! grains ol 
sulphate of liarvtes thus formed fii- 
dieatc .'}(■(! of real sulphuric acid. 
Saturate the muriatic acid with ha- 
ryte* water, and tlieii precipitate the 
barytes hv sulphuric acid. IIKi part* 
of the ignited precipitate are equiva¬ 
lent to 23'73 grains of real muriatic 
acid. Pret. pitate tlic lioraeic acid liy 
means of acetate of lead. Tfcroni- 
nose the horale of le.ail hy hoilirie it 
In sulphuric acid. Evaporate to dri- 
ness. Dissolve the huracic acid in 
..alcohol, and evaporate the soluliiin : 
the acid left behind may he weighed. 
To estimate the proportion of alka¬ 


line carbonate present in a water cone 
tainiiig it, saturate it with sulphuric 
arid, and note the weight ot real 
acid necessary. Now 1(10 grains of 
real sulpliurir arid saturate DSOdl 
potash, and bO'O soda. 

4. The alkaline sulphates may lie 
estimated by precipitating their arid 
by means nf nitrate of barytes, having 
previously freed the water from all 
other suli'hates; for 14‘7?> grains of 
ignited sulphate of barges indicate 
9*0 grains of dried sulphate of sods i 
while H‘7t> sulphate of barytes indU 
eatc II nf dry sulphate of potash. 
Sulphate of lime Is easily estimated 
liy evaporating tlie liquid containing 
it to a few ounces (having previously 
saturated the earthy carbonates with 
nitric acid), and precipitating the sul- 
pliatc of lime by mean* of weak al¬ 
cohol. It may then be dried and 
weighed- The quantity of alum may 
hr estimated hy precipitating the alu¬ 
mina hy carhonate nf lime or of mag¬ 
nesia (if no lime he present in the 
liquidg Eleven grain* of the alu¬ 
mina. heated to incandesrenre. indi¬ 
cate ion of crystallized alum, or !>!> of 
dried salt. Sulphate of magnesia 
may he estimated, provided no oUirr 
sulphate l>r present, hy precipitating 
the arid hy means of a harytic salt, 
as 14'7h parts ol ignited sulphate of 
barytes indicate 7‘46 of sulphate of 
magnesia. If sulphate of lime, and 
no other sulphate, accompany it, this 
may tie ilcruiiiposed. and the lime 
preeipitated liy rarhonate of magne¬ 
sia. The weight of the lime thus oti- 
tisincd. enables us to asrertain the 
quant.ly of sulphate of lime rontained 
in the water. The whole of the sul¬ 
phuric arid is then to he preeipitated 
liy barytes. Ttiis gives the quantity 
of sulp'iiirie arid ; and snhlracling 
the portion which lietong* to the sul¬ 
phate of lime, there rrmaiiis that 
ivliich was coinhined witii the mag¬ 
nesia, from which the sulphate of 
magnesia may hr easily rsllinated. 
If sulphate of soda be present, no 
eart.'iy nitrate nr ninriate ran exist. 
Therefore, if no other rartliy sulphate 
lie present, the magnesia may lie prrei- 
liitaleil hr soda, dried and weighed : 
it'46 grains of wliich indicate 7'46 
grains of dried sulphate nf magnesia. 
The samp process sneceeds when sul 
phate of lime acroinpanles tbesa tan* 
sttl)ih»tei i oaly la tUa case tbs pres 
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el|>it«t«, wliick eomictiboth of lime 
and inafcneRia, in to be dissolved in 
•■ilplinrie acid, evaporated to dryness, 
and treated with twice its weight of 
cold water, whirli dissolves the sul¬ 
phate of niagiiesin, and leaves the 
other salt. Let the sulphate of mag¬ 
nesia he evaporated to drvness, ex¬ 
posed to a beat of dOtP', ami weighed. 
The same process succeeds if alum 
tie present imtead of sulphate of lime. 
The precipitate in this case, previ¬ 
ously dried, is to he treated with 
aertir arid, which dissolves the niag- 
iH-ia. and leaves the alumina. The 
■uagiiesia may he again precipitated, 
dried, and weighed. If sulphate of 
iron he present, it may be separated 
by etposiiig the water to the air for 
soine davs, ami mixine w'itli it it por¬ 
tion of alumina. the oxide of 

iron, and the sulphate nf alumina, 
tlius formed, preeipilatc in tlie state 
of an Insoluhlc powder. The sul¬ 
phate of magnesia may then he esti¬ 
mated by the rules above given. Sul¬ 
phate of iron u>ay l>e estimated by 
precipitating the iron liy means of 
prussie alkali, having previously de¬ 
termined the weight of the preeipitate 
produeed hy the priissiatc in a solii- 
linii III a given weight of sulphate of 
Iron in water. If muriate of iron be 
also present, which is a very rare 
rase. It may he separated by evapo¬ 
rating the water to drvness, and 
treating the reslduitni with alcohol, 
which dissolves the muriate, and 
leaves the sul)ihate. 

S. If niui'i,ale of potash, or nf soda, 
without any other salt,exist In water, 
we have only to dec.impose them by 
nitrate of silver, ,and dry the precipi¬ 
tate j for lis 'i of mui'irite of silver in¬ 
dicate it'.'i of muriate nf potasli ; and 
lH'2 of muriate of silver iii.licale 7-.i 
of cninnioii salt. The same procesB 
is to he foIlmviHl if the alkaline car- 
boiiates he present; only these e:ir- 
boiiates must lie previmi'lv saturated 
with sulphuric acid ; amt we must 
precipitate the iimii.itic acid hv 
means of sulphate of silv.'r instead 
of nitrate. The presence of sulpliate 
of soda docs not injure the suceess of 
this process. 11 imiriate of ammonia 
aeroinpany either of the tixed alka¬ 
line sulphates, witlmiit tlie presence 
of any otlier salt, deennipose the sal 
ammoniac hy barytes water, expel 
til* MuQuola by boiling, precipitate 


the barytes by diluted sulphuate'aeid 
and saturate the muriatic arid with 
soda. The sulphate of barytes thua 
precipitated,indicates the quantity of 
muriate of ammonia, 14*75 grains of 
sulphate indicating 67*0 grains of this 
salt. If any sulphates be present in 
the solution, they ought to he previ¬ 
ously separated. If common salt ba 
accompanied hy muriate of lime, mu¬ 
riate nf magnesia, muriate of alu¬ 
mina, or muriate of iron, or by all 
thesi* together, without any other 
salt, the earths may be precipU 
tatrsl liy barytes watey, and re-dis- 
siilved in muriatic acid. They are 
then to lie separated from each other 
hr the rules formerly laid down, amt 
their weight, being determined, indi¬ 
cates the quantity of every particular 
earthy muriate contained in the wa¬ 
ter. For 5'l grains of lime i|giicat« 
100 Ilf dried muriate nf lime; .30 
grains nf magnesia indicate 100 of 
the muriate of that earth : and 21 *(4 
grains nf alumina indicate 100 of tha 
muriate Ilf alumina. The barytes is 
to lie separated from the solution hy 
siilpliiiric acid, and the muriatic aeid. 
expelled hy heat, or saturated with 
soda ; the eninmon salt may then he 
asceitaineil hy evaporation, subtract¬ 
ing in the last case the proportion nf 
common salt indicaSOd hr the known 
quantity nf muriatic acid, from which 
the earths had lieen separated. When 
sulphates and muri.atcs exist tnge- 
tlier, tliey ought to be separated either 
Igr precipitating the sulphates hy 
means n( alcohol, or hy evaporating 
the whole to drvness, and dissolving 
the earthy muriates io alcohol. The 
i.alts tlius' separated may be estimated 
hy tlic rules already laid down When 
nikaline and earthy iiinrintes and 
sulphate of liihe occur t.igethei*. the 
last is to he decompose*! hy ini..iris of 
iiiiiri.ate of barytes. The preeipitate 
.ascertains llie weiglit of sulphate 
of lime contained in the water. 
The estimation is then to be eon- 
.liicteil as when msthing hut muriates 
are present, only from the muriate of 
lime that proportion of muriate must 
he deducted, which is known to have 
been formed by the addition of the 
muriate of liarytes. Wlien nmriatee 
of soda, magnesia, and alumina, are 
present tugetiier with sulphates of 
lime and magnesia, the water to be 
e.xa<iilaed ought to be divided int* 
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tito «inik portlant. 1*0 tbe one yor* 
tiOtt add carbonate of niafrnrtia, till 
the whole of the lime and alumina U 
}irecij>ltated. Acecrtaiii the quantity 
of lime, n’htcb giree the pro|>oiiion of 
eniphnte of lime. Ih-eeiititate the «ul- 
idinriu arid by muriate of harvte*. 
This gives the quantity rontained in 
the sulphate of magnesia and sul¬ 
phate of lime; subtrarting this last 
portion, we have the quantity of sul¬ 
phate of niagneeia. Vroin the second 
portion of water, precipitate alF the 
magnesia and alumina by means of 
lime-water. The weight of these 
earths enables us to ascertain the 
weight of muriate of magnesia and 
of alumina contained in the water, 
subtracting that part of tite maguesia 
which existed in the state of sul¬ 
phate, as indicated by the exainina- 
ti«>n tsT the first |•urlion of water. 
After this estimation, precipitate the 
sulphuric acid by barytes water, 
and the lime by carbonic acid. Tlie 
liquid, evaporated to dryness, leaves 
the common siUt. 

<!. It now only remains to explain 
the method of ascertaining the pro¬ 
portion of the nitrates wlilcit may 
exist in waters. When nitre accuiu- 
pauies sulphates and muriates with¬ 
out any other nitrates, the sulphates 
are to he decoiCposed hy acetate of 
barjtcs, and the muriates hr acetate 
of silver. The water, alter hltratioii, 
is to he evaporated to dryness, and 
the residuum treated adl'h alcohol, 
which dissolves the acetates, asl 
leaves tile nitre, tlit quantity of which 
uiay be easily raleulu'ed. It an alkali 
tie present, it ought to be previously 
•aturated with sulphurii ui mutiatie 
acid. If nitre, coumion salt, nitrate 
of lime, and muriate of lime or mag¬ 
nesia, he present together, the water 
on^t to be evaporated to dryness, 
and the dry mass treated with alco¬ 
hol, wliieh takes up tlie earthy salts. 
jVrom Uhi residuum, rc-dissoived in 
water, the nitre may be srparalcd, 
and calculated as in the last case. 
The alcuhutic solution is to he eva¬ 
porated to dry ness, and the residuum 
re-dissulved in awter. Let us sup¬ 
pose it to contain muriate of magne¬ 
sia. nitrate of lime, and muilate of 
lime. I’reeiuitate the muriatic acid 
^)iy nitrate of silver, which gives the 
proportion of muriate of tiiagtiesia 
and of lime, tioparate the jnagnesia 


by means of carbonate of lime, and 
note its quantity. This gives tlio 
quantity of nauriate of magnesia; and 
subtracting Uic muriatic acid coh- 
laiiied in that salt Jrom the a'liole 
acid iiidieated by the precipitate of 
silver, U’c have the pru|iortioti of tno- 
riatc of lime. Lastly, saturate the 
lime added to precipitate Uie inague- 
sia with nitric acid. Then precipitate 
the whole of the lime by sulphuric 
arid ; and subtracting from tlie whole 
ofUio sulphate thus funned, that por¬ 
tion formed hy tlie carliouatr of lime 
added, and hy tlie lime contained in 
the muriate, the residuum gives us 
the lime contaiued in the urigiiial 
nitrate ; and grains of lime luria 
lIM of dry nitrate of lime. 

in a general view of the geology of 
Engi.iiid. the hot wells and uarai 
springs must not he iieglecicd. The 
warm springs In Iterbysbire vary in 
temperature from to 113 degrees, 
thouch nirh spring preserves the 
same degree of brat except in situa- 
tioi.s where Uic wateis liave been 
intermixed with those near the sur> 
fare, by exeavaiiuiis made in mines, 
or hy I'lther causes. The cOerts of 
internal heat appear to extend uiidvr 
the wiiolc district that coiitatus basal- 
tic amygdaloid or loud shine ; fur the 
rivers ut tliis enuuty ate raiely iiosen 
except in still liluatiuus, when the 
tncriuometer is lillle inure than 10 
drgices above veio. A very sensible 
degree of warinlli may lie |•ercrived 
ill the water of the t'luiiifoid canal 
lietween Matlock aodt'iirh, and nu- 
me roils exhalations from warm springs 
may lie lrei|Uriilly seen rising from 
the' iieighbouring hilU. The warm 
springs of liatli and lirislul have a 
iiiurh higlier temperature Ilian those 
of llerhysbire, ouing, prohahly, to 
tlieir tu'iiig less iuteriuixed wUb the 
waters near the snrfare, as they issue 
from fewer apertures. It has been 
nunarked that warm springs are ptin- 
ripally eonlined tti basaltic and voica- 
nic countries. In ieeland, in the 
Azures, in Sicily, in Italy, and various 
parts of Europe not dStaut from vol¬ 
canic or basaltic rocks, numerous 
warm springs exist; but in tlie whote 
of tJie L'nVled Ktales of America, 
where there are few hasatUe rucks, 
warm springs are scarcely known, 
‘riiese remarks are confirmed by tlie 
zlttsMiou of the warm springs is iJet- 
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Aftblr#, imroondrd bjr brdo of batal- grttX deiuitr, when it U potati iatm 
tie roeb nearljr Hlliod to lava. Tho common water it fall* down Klee tt 
bat *crinit* of Somenetihlre are *U tort of «yrup> tbouith it In very so- 
tontea on the weitern (ide of the liible, M’lieii applied to the tongue it 
inland, not far from the line of hatal wliiten* It, thlrken* the »a1ira, and 
tic rnrkn extending from the eoatt* of produce* In the organ* of ta«te a »cn 
Wale* and Ireland to the llehride*. aation wliieli approarhe* to that of 
•nd terminating at it* northern extre- tart r emetic, lieaides the oxide of 
mitt, in tlie volcanic mountain* of silver there are eeveral other oxide*. 
Icefand. It «111 scarcely he denied which act with vloicixc on nxysfciia- 
that the boiling fountain* or geyser* ted water ; for example, the prVoxiiie 
of that eountrv, and the warm spring* ! of manganese, that of cnhalt, the ox- 
of Italy and Sieilv, derlre their tein- ides of lead, platiniiiii, gold, trididm, 

{ •erature from suhteri anean lire : ami rhodium, palladiuni. Several uietal* 
I I* contrary to the c*;nl>li«hed rules in a stale of extreme division, ocea- 
of philOMiphy to lon'liily ransea and siori the same phenomenon; such 
seek for other soinve* Ilf he.at in the a* silver, platinum, gold, oamiuiit, 
water* ef Uatli or Unxton. The for- iridium, rhodium, palla>,ium. The 
mer have preserved Iheii Idgli tcin-! acid* render the oxygeitaled water 
Beralnre for tao. thousand years; more «!able. l.'rfa.nfhiimeii.anJge- 
nenee it is olnioii* that fh"yr!se Irom l:n:n, do not disengage oxygen from 
a great depil'. ivr below the cheersoi 'water, even very much oxygmated. 
those changes v,-l,ieh take place twar ' lint the tissue of the lung* cut into 
the snrlaee. It i* liirtiier ryn.irlcable,' thin slice* and well w,ashed ; that of 
that the hill uells id Jlatb and the the kidneys and the spleen, tlnre tlio 
boiling fonti'aii.s i f Iceland loth eon- oxygen out of the water, 
tain In solmiiin siliciiins e irth. one of , WAVtl.I.JTE. f.'#!iuir grevUh- 
tlte most insoliihif srjI'Stanees Inna- whife ; siiinin.r, pear.y : translucent t 
lure : the simnarity of their eontenf* ns hard as llimr *par ; brittle ; specl- 
alforil* a furiher eonbrinatiou that lie gravity o-il t,, O'd. It'eonstituenls 
they derive their heat Iroin the »amc , are, alumina *0, bine Td, water SO'i 
eniise ; and we bare every pronl the ' — Itar’r. At llariistapie iu Ilevon- 
subJeekwiH admit of, that tlii* eanse shire, where it was 1 found by Dr. 
I« sublerraiiean lire. ; M'avell, it trnveraes^ale-clay. in the 

I'emprrtiturr of fAe //of //‘afer* in i form I'l smail eontemi otaneoii* vein*. 
A'ng/aod, and »o»ie ofAcr/>orf» i^j WAX. is an oily eoiirr-te matter. 
t.'nriipr. ! gnihcreil by beC'lioin |dant*. I'roiist 

Fahrenheit. Hays, that ttic bloom on truit Is real 
Br1*lol . s . / to sAix ; end that it is wax spread over 

Mailnek ... «fl leaves which prevents lliem Irom he- 

Bnxlon ... P2 ing wetted, a* on tlie eahbage-leaf. 

liatli • - - llfi He likewise hnd* it in the feenla of 

Vtehy, .Auvergne - lau »ome vegetaiilc*, partieuinriy in tliat 

f'arlshad, Itoheiiila . tiiS of the sinail house leek, in wliieb it 

Aix.la-Chapellr. rian- alioiinds, liulier, however, assert*, 

der* - - - 113 Irom hl» <sl«>erTatiiins. that the wax 

Borset, near Alx-!a- in liee-liives I* an artilieisi produo- 

tlliapelie . • 132 tion, made by the bee* Irom honey; 

Ba ege*. South of that they ea'nnot. proeur.- it iinle** 

France ... Ijn Ibev have honev or «ugar for the pnr- 

WATKIl. (ttXYliKXiy.KD), or pose ; and tli.vt raw sugar nlTurd* 
deutoxide nl hvdrogen ; Inli-tv formed j more than honey. It was long rnnsi. 
by M. Thenard. Tiie deii'ovi'le of j deivd as a rc»in. from soiiw |«rop*T- 
barium liein/c dissolved i'l sv'fcr and; ties common to it with resins. t..ke 
aolt'hnrir arid addeil. pr.'*,,*, p, oi , thmo. it tumi'be* ao »ii and ,vn avid 
barium or barytes tails down, h avn g ! Iiv dislillr.tioii, and is soliii-ie i;i all 
Hio oxygen combine,1 with t l.e \\ r,ler.! oils; t.ul in •everal rc*pe t» ii dufera 
It contain*, at 32 lieifvees Faiirenheit, sensitdy Irom resins. Like these, wax 
when saturated, twice the i|niinlity of has not a strong atomutir taste and 
oxygen of eotninon water. Speeitte siiicU. hut a very weak^»mell, and 
gravity MSS. in coB«ri{ucttcc of tlu*4 w^u puro/ ao taate. With the heat 

tU o 
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•f bollinir Wktrr M arp ari) obtaSMd fmm *rp(rPUbl«t tiy ««• 

dictitlrd from it; wherrai, with tliat prr*«lon. It (omn* probable that the 
heliti eome exsetitlal oil, or at l<-a<t a ariitiiyinii prlneiple, or oxyiren. and 
•piritiia rrrtnr, i* nbtainiHl frninorery not an actual aeidt may be the Irad- 
rrain. P'arlher, was is le<« an’iible ins rniiae of the imliilitr, or low fiiai- 
in alrnhnl. If wax be (iistilled with a bllity of wax. Wax l» rery naefal, 
beat ereater than that ol Iwilina wa- eepeelally a« a lietter inaletial than 
ter, it mar l>e decompoiied, but not eo any other for eanillea. Wax may be 
easily a« reelna ran. By thin dietil- deprired of it* natural yellow diaa> 
iatioii a ama!l quantity ol water ie )treenble rnlniir, and be perfectly whi> 
firat separated from the wax, and tened by exposure to the united aelion 
then some very volatile and vew pe- of air and water, by whieh method 
netratinit arid', aeeonipaniej with a the colour of many subsianeei may 
•mail quantity of a very fluid and be deetroyei). The art of bleaching 
▼cry odor.feroii* oil. A* the distitla- wax eonet«ts In inereasing Its sor- 
tloti advances, the aeW twomes more | faee ; lor whieh purpose it must be 
and more sironjr, an t the nil ninre I tneited with a degree of heat not suf* 
and more thiel., till il.s ronsi^tenee is ; In-loiit t.i alter its quality, in a cal- 
eneh that It becomes soiid in the re- i dmn so dispositl, that the melted war 
ceirer, and Is then e.-«lled hntter of mav flow (rradually through a pipe at 
wax. When the distillati.>n is itiii-lied.; the bottom of the ea'dron Into a larre 
nothing renmins but a snmlt quanlily ' tub tilled with wat r. in svhirh U nl- 
of coal, whieh is almost inetmilms- i ted a large wooden cylinder, that 
tible. Wax cannot Iw kindied unless ; turns rontinmily round its axis, and 
It is previously healed and rednred upon whffeh the ni'dted wax fails. As 
into vapours ; in which respect it re- , the surface ol this eytinier Is always 
sembles fat id's. The oil of butter o: i motsicnrd with rol I water, the wax 
wax mav, by repeated distdlalions, - falling itpnii it d.n-s nut adhere to it, 
he attenuated and rendered more and : but quickly bei-ouies soti.t and flat, 
more fluid, because some poiiimi ol I and iicqnlres tlie tonn of ribbands, 
•eid Is llierehy sepaniti.-d ftom these f The coiilinnn! rotation of the cytindev 
aul'Stances ; which effect is similar to ' catries oif these ribbands as fast aa 
what happens, ill the ditlilliitlon m they are loriiied, and distributes them 
other oils aim'oily concretes ; Imlthrouch th- tub. When all the was 
this remarkable effeef attends the le- i that is So b? wtriened Is thus formed, 
peated distiiUtUm of oil and butter o| | it is put upon large frames covered 
wax, that they become more ami i with I'ueii cioth, uiiicli are supported 
more soluble in alroliol, and that they I about a tool n'ld a li ilt above the 
never acquire greater con»t»teiir* 4iy gr..ii'..d, in a si'niilnoi e»po»<-d to the 
evaporation of tlie> ifiote fluid p.xrts. a r, tbo Jen , an t the siin. The thick- 
Boerhaave kept bic'ter of wax in u n 'ss ,>f the several iibbaiids thus 
glass vessel open,or exrelesstv closed, j laeed up..n the |raine«. ought not to 
during twenty years, without aeqni- eveecit an in.li an I a half, and they 
ring a mote solid coiisisrenee. It mas ought to be inoved from lime to time, 
be geroarfced, that wax.Irs butler, ami that tfiev mav ail l-e equally evposed 
its oil, diflfer entirely from essential to the anion of the .sir. It the wea* 
olll and resins in all the almse-mon- Iher tie favoiirabtc. the colour will be 
tipued properties, ami that in ail these rhangnl In the space of some days. It 
they perfectly reseoible sweet oils, is liien to lie le-nielteil and lonn^ tn- 
Menee hlacqtier conelndes, that wax to ribbands, and esposivl to the action 
resembles resins only in being an ml of the sir as before. These npera- 
reodered eoaerele Ity an a*-id : but lions are to be repeated fill the w-ax 
thut K differs essentially fn>in these Is rendered perfeelly white, and then 
to tbe kind of the ml, whieh. In resins, it is lu |*e inelted Into rakes, or formed 
It of the nature of essential oils, into esndles. Wax rua>ist«, accord- 
while in srax, and In other analogous iiic to MM. Uay Lussae niid Theaard« 
Oily eoneretions, (as hulter of milk, ol 

butter of cocoa, fat of animats, sper- Oxygen b*Mt 

Macetl, and m^Ie wax). It Is of tbe Hydrogen 

BMure of mttd unetnous oils, that are Catbott 81784 

ant arotnatie, an4 not YfdatUss ^adl 
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’Wn >• MplojrAd far nuiy ptir|M>> 
■M In Mvcral urtt. It i» »Uo uted in 
BMdieiD* u a M*ftraln|t> roiollieiit 
and rvlazinff rcmadT: hut it i* uni) 
um 4 cstrrualiy, miaad with uthcr 
aubclancrt. 

WKLV, or WOALI>, (rt-irda lutr- 
ola, Linn.) it a plant culUvatril in 
Kont, iirrrlnrdfhlrr. and many othrr 
part* of thia kinmlom. Thr whole of 
the plant it utrd for dyeiiip yllow; 
thouch tome a«««rt that the «ee<i« on¬ 
ly afford the eolnurirf matter. Two 
aorta of «-rld are diMinyuiahed ; the 
haatard, or wild, whirl) growa nalu 
rally iii the OeMa, and the ciillirated, 
the ttalka of which are tmaller, ami 
not to high. For dyeing, the latter in 
nreferred, it alioundiiig more in co- 
luutinp mailer. The more tiendrr 
the alnik, the more it l» vulurd. 
When the weld It r.pe. it l« pulled, 
dried, and made Inin himdlet. in 
which Mate it it nted. The yellow 
eoniuiuniealed to vrmil hySrelil has 
little permanency, if ilie wool be not 
presiuitsly irepared hy mine mor¬ 
dant. Kur tint pur|<««r aium and tar¬ 
tar are nted, liy meant ot which tbit 
plaut gieet a aery pure yellow, which 
hat the adrantage of i>vi»g perina* 

ent. For the holliiig, wl.n h it c.ii- 

HCted ill the remmon w.a\, llellnt di- 
rtett four I’uticet of alum to eaery 
l-ouiid of wool, ami only one ounce of 
tartar ; inooy dyers, howerer. ute 
hail at inurh tartai at alum. Tartar 
rrndcre the ro'.our p.)lei, hut more 
lively. For the welding, lh.at it for 
the dyeing with weld, the plant is 
boiled in a frctli halJi, iiirlos|i,g it ,ii 
a bag <iif O.in Mum. and kmptnf; i 1 
Irom ii«in^ to thr top by mraiia t*f a 
heavy utHnien eroioi. aSoir.e dverv 
htul tt lUl it »u»k» to the l.ottom of'fhr 
coppn, and thm let a di*wii up 

on it i otbeif*. \ 4 hMi it i** take 

it out with a rake, and thn»«v it atvay. 
Iletlui direeti Ove or nix p<Minde of 
weld U*r every puatid of rlotfi; I u( 
dyer# eeldom iiae «o luueh. eoutentiojf 
t^eiSkaelvta with three or fotir pounds, 
or even murh leM. To d>’e ailk pla*n 
yellow, ill general no <ttltei io|rrefUrnt 
than weld It used. The tilk oiiirht to 
be teoured the prooott on ol tvvrn^ 
ty pouiidtof toap t«> the hundred, and 
afterwatd wJuroed aod refrethed. tliat 
H. waalted a^er I be aluminjr. A bath 
It,prepared with two pounds of weld 
for each jwiuid of tUki which otter o 


quarUr of aa hoitr’o to W 

pataed through a airve or cMb iiAo • 
vat. When it !• of tucb u temnmw 
tore at the hand can hear, tlio Hik io 
put in, and turned till the colour it be* 
mine uniform ; during Uiit operatiou 
the weid it boiled a terond tiing id 
'resh water; about half of tbe firti 
bath it taken out, and its place tup^ 
plied by a fre>h decoction. T)tit fretk 
bath may be used a little hotter than 
the ^rmer: too great a degree of heat, 
bnwever, mutt be avoided, that no 
part of the colour already fixed may 
tie dlttnlved ; it It to be turned at bo> 
fore, and in the meantime a quantity 
(if tbe asbrt of wine-ieet it to he dit* 
solved in a part of the tecond deeoe. 
ticii ; the tilk is to be taken out of tha 
hath, that more or less of tl.it tolu* 
tion may l>e put in, according to tbe 
shade rt (uiri’d. After it bar been 
turned a few timet, a bank it wrung 
with the pin,that it may be teen whe¬ 
ther the eolunr tie tiifllriently full, 
and have the prn|ier gold rant; if it 
SI imld not, a little moge of the alka¬ 
line solution it added, the effect of 
which is to give the colour a,gold 
cam, and to render it deeper. In this 
n av the process it to be continued. 
111,1)1 the silk hat attained the desired 
shade ; the alkaline^lution may alto 
l>e added along wHma second decoc¬ 
tion of the weld, alwayt taking earn 
that the lath it not too hot. If we 
wish to prodaer yellows with more of 
a gold or joiiquiile coloiir, a quantity 
10 nniialto prnrorlioned to tin- shade 
required must t.e added to the bath 
along wi!h the alUtli. A water-ro- 
li-ur, called wreld-yelloTV. ia much 
used by paper-hanging manufactu¬ 
rers. This is the rolouring matter of 
weld prrcipilatrd with an eatthr Jhase. 
The fidlowing it given in the FiiUoto- 
pliical Mngarlne. at a method of ^re- 
pnriiig it very fine :—Into a copper 
vessel pul four pounds of fine washed 
whiting, and as mueh soft water, and 
Imil them together, stirring them witli 
a deal stiek, till the whole formt a 
smooth mixture ; then add gradually 
twelve oiiiires of powdered alum, stIU 
•ttrring, till the elTeivesrence eeaset, 
and the whole is well mixed. Into 
another copper put uiiy quantity of 
weid. with the roots iippermott, )>oitr 
ill soft water enough to eover every 
part eontainiag teed ; let it boil, but 
not more than a quarter of oalionr 
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tniM on^die trpM, and trt It to drain, wine may t>« eontSdereA m etaenUdlf 
nhd pa«a the whole of the li<|Mor the beet, which contains most aleo> 
throujtli llannel. To the hot mixture hoi. Itut of all sutstaness snsreptl* 
of earth and water add ns niurh of hie of the a|iirltuous fermentation, 
this decoetlon as will prodiiee a (rood none is rsi>nhle of beln)( ronverted 
colour, kero it uii the tire till it hails, into so (rood wine, as the juice of the 
and then iiniir out into a deal or lernpes ot Kraiiee, nr of other eeun* 
earthen vessel. The next day the li- tries that are nearly of the same lati- 

3 nor may he decanted, and the colour tiide, or in the same temperature, 
rieil on ehalk. The prapes of hotter eoniitrles, and 

WEKNKKITE. Foliated Seapo. even those of the southern provinees 
llte. of ^■| anre, do indeed furnish wines 

WHEAT.—See fSread, KMfrn, that have a irore afrreeahlr. that is 
stnrrh. more of S saerhariiie tsste ; hut these 

WHKT-.^l,.kTE. Colour irrepiiish- wines. Ihoneh they are siiflioienliy 
grey; feeldy crnnmerinir ; fr.aetnre sttonit, are not s.i spirituous as tliose 
slaty hi the larpe • splintery In the of tiie provmees near Itie middle 
small; feels rattier (rreasy ; speelfie ofFranee ; at ieast, from these taller 
(rravitv s-rast Very fine varieties are wines the lie.t vineirar and l•rafMly 
lirouclit from Turkey, ealied Hone- are made. As an example, therefore, 
stones. It is used lor sharpening steel »f spirituous tormentatioii in xeneial, 
Instrnt.cuts, we slial! deserit,e the method of luak- 

WHBY. The fluid p.irt of milk inx wine from the iniee of the grapes 
whieh Tvnisins after the emd has ofFranee. This juiee. when newly 
been separated.—See .Milk, It eon- expresiedt and before It has Imgun to 
tains s ssreharlne matter, some hut- fertneiil, is railed must, and in eom- 
ter, and a smaU portion o( ,-horse. mon lanxiisge, sweet wine. It Is 
WHISKY. i>ilute aleohol. whieh liiri.iJ. has an arreiahle and very 
see. surrhanne taste. It is very laxative, 

WHfTK COPl'KR.—Ker T'utrnnf;, and when drank Ion freely, or hy per- 
WHITK SP.vNISII, and WIIITK sons disposed to diarrlio-as, it is apt 
X,E.\I>.—See Ceruse. to orras'ioii Hiese disorders. Its eot>- 

WlllTINti. Chalic r’eared of its ■ sistenee is aumrwh.vl less tliiid than 
ItTosser iinpiirit*rs, then rround in a I that of water, and it heeomes almost 
mill, and made no into small loaves, I of a | ilehy tlurkness when dried, 
is sold niiilri the name •*! whiting. [When the imi.t is pressed from the 
WfNK. f'heniists give the name | Kra|>es, and put into a proper vessel 
of wine in genera! to all li<|UMrt that | and phire, with a temperature he 
Imre heroine spiriliioos hv fei menta-Hwern itfiv Avr and sixty degrees, 
tion. Thus l ider, to“pr, hydroiiiei or ■ verv sensilde eileeis src produrml In 
mead, and other similar liijiiors, are i it. m n shorter or lunger lime, ac- 
wines. The priori;'.es and theory j eordmr to the nature of the liquor, 
of the fetmentation whieh firoduees | and tiie ex|Msure of the place. It 
these liquors are e.s.i lial'v the llieii swells, and is so rarilied, that It 
same. The mere genera! i riiietfl. s ; freqneiitly overtlovvs the vmsel ron- 
we Mive explained under the aiiii Ic I ttiiotng it, if this he nearly lull. An 
>V«rtcnfo/fon. ,\ll those iinti itive. | !.'it< stine mntii ii is excited among its 
Vegeta! le, and animal ii.aileis vv h rli j parts, arrompanie I with a stnail hist- 
cmilain sugar readv fornoM, are sus- ; iog mii*e and evident ehiillilioo. The 
ceptihie of the spiiitiioiis ferinent-i hnbldrs rise to the-urface, and at 
ation. Thus, wine rnay he made of I same lime is disengarr-d a quantity 
ait the jnoes of plants, the sap ol t of rarlmnic arid of such purity, 
trees, the infusions and deroriions of ' and so dangerovs, that it is eapaWc 
fniinareoiis vegidahles. the ii.ill; of of killing, nislaiitlr, men and aiii- 
f'ri.givor.iiis animals ; and la-tlv, it , male ox)>oseil to it in a plaec where 
may he made oi aii lipe mceu’eiit the aii is not renewed. The skins, 
truits ; lilt all these snl-staorini are stones, aind other grosser matters of 
not etjiinlly projier to Iw rhanged ini* the grapes, are hiinved up hy the par- 
a good and generous wine. As the tleles of dlsciigageii air that adhere 
twudtietinn of alcnhnt is the result of to Ibcir surfare, are variously agi- 
tbv spititueai fenoenMioii/ UMt Micds and are raised ia ferm af a 





•ewn or «oft wrf f pesfT emit, that 
c»i en tbe whole liquor. During tbo 
frrinontoUon, thi* erott !• fretfuentiy 
roised and broken by the air ili.wn- 
KUKod from the liquor, wliirii form 
it* way ibrouKh ll ; altorward* the 
rriwt KutMifirf, and become* entire a* 
before. Tbete effect* continue while 
the feruteiitatiuu i* bri*k. and at luRt 
ffradnally cea*e*;tlien the cruet, beiiijj 
no longer rupported, fall* in piece* 
to the Imttoni of the liquor. At thi* 
tinie, if we woul I have a etninff ati'l 
ffenernu* wine, ali •en*inie ferment¬ 
ation mu«t he rtopped. 'I'ni* i* done 
by puttiTiff the nine into cl<i«e ve,- 
eel*, and carrvinp three into a cellar 
or other cool plai e. After this first 
operalion, an interval of repooe take* 
place, a* I* indicated by the resealioii 
of the eenuhle effect* of the spiiitu- 
oiis fcrioentation ; and thu* eiiahles 
u* to preserve a liquor no let* apiee- 
atde in it* laMc, than useful for Its 
rerivioe and nutritive quUlilies when 
drank inoilrratelv. If we examine 
tiic wine produced by tins lir»t fer¬ 
mentation, we shall hnd, that it dif¬ 
fers entirely nod essentially from the 
jni'-e nf (trapes liefore fermentation. 
It* sweet and svrehaiine taste is 
rhanard into one tliat is very different, 
thonch siill nrrcealdr, and somewhat 
SMtitiious an I piquant, it has not 
llie hixative ifuality of must, ioit af- 
foi'is the hen 1. and oerasion*. at is 
Weil knoHi.. drunhennes*. I.ast.v, if 
it hr rii-liiled, it yields, instead of 
the iitsij id water o'ltained from must 
hs di'till.ation w.ththehe,xt of bnitinir 
water, a soiat.ie. syiritnoiis. and m- 
ffammahte loi'ior railed spirit of wine 
or alcohoi. Thisspiril is ronseqiieiiliy 
a new heins, pnaliired hv tlie kind of 
feriiii iilalioii railed the miioiis or spi- 
riTii«iiif. See .dfcoAo.', When any 
li (Uor iioderrort the tpirituou-fer¬ 
mentation, ,sll its p uts seem not to 
lerineiit at t e same I rue, otheiwise 
the feriioMitalion woiii.i prohaldy lie 
very quo'U v eompl-’t.-.l, and the ap¬ 
pearances would lie inoeh more strik¬ 
ing. lienee, in a liquor much ihs- 
poseil to lermenlation, tins motion is 
more quick and siniiiilaneous than in 
another liquor less disposed. Expe- 
rieitee ha* shown, that a wine, the 
ferment stioii of which is very slow 
and tedious, it never rood or very 
•pirituous ; and therefore when the 
tvdiUicria too cold Uie fcriMiitatitMi ia 
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ti*uanya«eelentt«d by beatifitf(bd{iUM 
in which the win* i* made. A proposal 
has been made by a person very meUW 
rent in economical affairs, to apply m 
(treater than the usual heat to aeceie* 
rate the femientatioa of the wine, ia 
those year* in which grapes have not 
been sulbricntly ripened, and when tha 
juice is nitt sufficiently disposed to 
ferinentalion. A too hasty and vio¬ 
lent fermentation is, perhaps, also 
hurtful, from the di-sipation and loa* 
of s^e of the spirit ; but of this we 
are not certain. ' However, we may 
distinqnisb in the ordinary method of 
making wines of grapes, two periods 
in tlie fermentation, the first of which 
lasts during the appearance of the 
sensible effects above mentioned, ia 
which the greatest number of fer- 
nieolable particles ferment. After 
thi* first effoi't of fermentation these 
effects scttsihly diminish, and ouffht 
to tie stopped, for reasons hereafter 
to be mentioned. The fermentativa 
motion of the liquor then ceases. Tha 
licterogenenus parts tliat were ans- 
(•ended in the wines %T thi( motion, 
snd render it muddy, are separated, 
and form a sediment called theslees ; 
alter wbieb the wine become* clear ; 
liiit thougli the operation is then con¬ 
sidered as nnished, and the fertnenf- 
alion apparently affases, it doe* not 
really cease ; and it ought to he con¬ 
tinued in some degree if we would 
liavc good wine. In this new wine a 
part of the liquor probably remains, 
^lat has not fermented, and whleh 
afterwards ferments, but so very 
slowly, tliat none of the sensible ef¬ 
fects produced in the first ferment¬ 
ation are here perceived. The fer¬ 
mentation, therefore, still continue* 
in the wine during a longer or shorter 
lime, altlinugh in an imperceptible 
manner ; and this is the second pe¬ 
riod of the spirituous fermenlatira, 
wliich may b« called the inipereepUbie 
fermentation. We may easily per¬ 
ceive, that the elTect of thw imper- 
ecfitible fermentation it the gradual 
increase of the quantity of alcohol. It 
has alto another effect no less advao- 
Sageou*. namely, the sCfiaration of 
the acid salt called tartar, from the 
wine. This matter it therefore a ae- 
eoiid sediment that is farmed in tho 
wine, and adheres to the aide* of the 
romaioing vessel*. A* the taste of 
itattaris Wth aad ditaftoeaU^ • 
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it ttWtAe Oat UK wiM, whieb, by 
OMM* af tiie iaMotiMt ftrmenliaioii. 
bM aetuiawi nore aleohui. and ha* 
4iMU|ra(rad kaetf of tbe ti^ater part 
af Ua tartar, oufht to be uurh better 
and latwe a«n>eabi*; and for thie 
reaaen, cbicSy oM orine U uotvertally 
prtforabie to new xrine. lint ia- 
aaaeible fermentation can only ripen 
Bad meiiorate the wine, if the eenti- 
ble fermentation have retularly pro¬ 
ceeded. and been Mopped in due time. 
We know, certainly, that if a Aifb- 
eieot time have not been alloired lor 
the find period of the fermeiitatioo. 
the nnfermented matter that remain*, 
bcinf in too larpe a ((uaittity. will 
then ferment In the liolllea. or clu»e 
trexeel* in which the wine i* put, end 
orill oeeeaion effect* so much more 
aeneibie, a* the tir«t femientatiun 
ehali iK.re been sooner interrupted : 
hence, these wines are alway* turbid, 
omit bobbies, and komeiimr* break 
the bottles, from the Imrfcr quantity 
af air dtseniraired dunim the fernieal- 
ation. We have an inetanee of these 
effect* i^be «mie of t.’hampaicne, and 
la other* of the same kind. The sen- 
Bibhefanneatation of these wine* i* 
ioterrapted. or rather suppressed, 
that they may hare this sparklisiir 
^ality. It I* well hno«-n. that lbe>e 
^ne* make thnacorks flyout of the 
bottle* ; that they sparkle and froth 
when they are poured into (rlasse* ; 
and taatiy, that they have a la«te 
much more lively and niore ph|uanl 
than wine* that do not sparkle : bw 
thie sMrklii'ff quali'y, and all the eb 
feet* dependinit on it,' are oniy caused 
by a considerable <|uaetity uf carbo¬ 
nic acid yas, which it diseupaeeddur- 
iait the confined fermentation, that 
the trine has underfone in close vet- 
ael*.-Tbit sir not havina anoppor- 
tnnity of eseapiny, and of trf>ltia dis- 
aipalM aa fast at it is di*rii|tayed, 
and beiny interposed betn'>xt sli liie 
parts of the wioc. combine*, in aome 
m e a su re, with them, and adheres in 
the tnme manner a* it dor* to certain 
mineral waters, in which it oroducc* 
nearly the same eflkwu. When Ibis 
air la entirely dieenyayed from these 
wine*, they no lonyer eparkle, they 
loea their ptanaocy of taste, berame 
atUd, and eton almost iasivtd. tiueli 
act the qnalitle* that wfna aequire* 
In tiaM, telmn it* first fermentation 
htfl Mt MMUmiad MdfidiaflUy Img, 
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Tbeeo quaUtiea ars yiren purpoeely 
to oertaia kinde of wine, to iadulya 
taste or caprice ; but each wine* ara 
suupoted to be unfit fur dally use. 
Wines for dally use ouybt to bare un- 
deryone so eotupletcly the sensibta 
fermentation, that the eueeeedioy 
fermeiitalinn sliall be insensible, or 
at least eareediiiyty little perceived. 
Wine, in which the first fennentHtion 
lias been too far adranerd, is Uabte 
to worse incoiivetiiriiees than that in 
which the first fermentation hat been 
too quickly suppressed t (or every fer> 
meiiCabie liqiiur is, from Us nature, in 
a roiitiniinl intestine innUon, mure or 
less siruiiy, arrurdiny to eircum, 
sinner*, tiiiiu the first instant of (ha 
spirituuu* (ermeuintion, till it is eain« 
Idetely puritied. lienee, from the 
time uf the rumpletiuo of the tpiritis- 
ou* fennentatlon. or even before, the 
Wiiir lieyirit to uuderyo (be arid or 
neelou* ferment ali»u. This acid fee- 
mentaiionti* very slow and in*ei»il>le 
nben the wine is Included in very 
i luec vessel*, and in a cool place ; but 
It yradualiy adraurr*. so liiat in a 
certain liuiv the wine. Instead of briny 
improved, i■el'»me* at last sour. Yhts 
evil cennrd be remedied ; because the 
Irrmentatiou may advance, but cannot 
be remrlrd, Winr-mrrcbant*. there- 
lore, when titeir oine* brcuow sour, 
ran only conceal ur absorb Ibis acidity 
liy reTtsia substance*, a* bv alkalis 
and absortient earth*. But Ibete *ub> 
stance* yivr to wine a dark yieeuish 
cu'nor. and a taste which, thuuyh not 
acid, is sumewbal disayrraahie. lie- 
sides, calcarrotts earths aersicrale 
cunsideraldy the total drstniclion and 
putrefaction of Uie wine, Uxuics of 
lead, bavinc the property of fnrmlny 
witb the acid nl vinryar, a salt of an 
ayreeabl* sarebarine taste, which 
doe* not alter the colour of tbc wine, 
and wliicli, besides, has (he advaiH 
I aye uf sloppiiiy ferinentatlon and 
) utrelaetion, uiiyhl be very well cm- 
iduyed to rrmedy the acidity ol wine* 
if lead and all its preparations wero 
not peniiciou* to health, as they oceas 
sion mosU terrible colies, snd even 
death, a-bcii taken internally. We 
cannot believe that any wiiie-iner- 
chaol. knosiait the evil eonsequriioce 
uf lead, shooM, for the take of yaio* 
employ it for the pnrpoee mentioned t 
but if there be any each persona, they 
Bust )M causkltfcd -u tiw pefawMit 
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Mil mirdlfFtn of tk« lioblle. At Atl> 
eoat, where eery eweet winee ore 
BOde, H 1* the proetice to mix a lit* 
tie Uow witli the irrapee l>cft>re they 
ore t>re>iie<l. Thi*. however, ran 
only neniralixe tlie acid already ex- 
ivtinc in the irrapr. If wtne contain 
lithar^, or any other oxide of lead, 
it may be dieoovrred by evaporatlnir 
aome pinu of it to dryne««, and melt* 
inir the reHidunni in a crucible, at tlie 
botloin of which a amall button of 
lead may tie found after the fuaien: 
bat an easier and mure expedilinue 
prnuf i« by ponrinir into Ibe wine 
aonie liquid •ulphiiret. If the preci¬ 
pitate oecaainned by tbi> addition of 
the ■ulphuret be while, or only co- 
leureil by the wine, we may know 
that no ieii'l is eonlaiiied in it: but if 
Ibe precipitate be dark coloured, 
brown, or blackish, we may cuncludr 
that II cnntainc lead or iron. The 
only sulistanees tliat cannot absorb 
lU' deslroy, but rover and render sup¬ 
portable the sharpness of wine, witli- 
out any iiiconvcnirnre, are eunar, 
lomev. and other saccharine alimen¬ 
tary matters; but they can succeed 
inilv when the wine is very little acid, 
and when an exceeding smalt quan¬ 
tity only of these substance* la solB- 
cient to produce the do-ired adect : 
••tbrrwise lae wine would have a 
sweetisli. tart, and not afvceable 
taste. From what is here said con- 
ccminp the arescrncy of wine, we 
may conrlude, that when this acei- 
denl happens, H rannot, hv any pood 
method. ^ reiueslied.and that iiolblup 
remains to lo- done w ith sour wine 
but to sell it lo Tinrpar-makers, as alt 
honest w.iie-oicrrhai’ts do. The 
must of the praps ronlains a notable 
proportion of tartar, which our cur¬ 
rant and piMvscherry juices do not. 
The wines of Spain arc of two de- 
tcri)dions. namely, white and red. 
and arc, for the most part, excellent. 
The preatest quantities are made in 
tlie southern parts of the kiupdom, 
and the sale is very extensive, espe- 
riatty atnonp the Kiiplish and Dutch. 
The wine* of the t’anaries. ahhouph 
not actually t$panish, are to be met 
with in most of the ports of Hpain, 
and are uanally classed with the 
wines of that nountry. Althouph the 
whole of the Canaries prodoee rxsel- 
lent wines, Die preference is piven to 
theataf ihwauiDBA VMtrUbi WtMtt 
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the vintape wove* fhvonnlMi, Tm«s 
riffe annually m^ea ap abont 30AM 
pipes of Vidania, or as it it snmetlnioa 
denominated bastard Madeira, from 
the Mmilarity of ito flavor and i^ipears 
ante to the ary wine of the last iuea> 
tioned island, TcnerilTe also pro¬ 
duces a sweet wine, which is nearly 
similar to Malmsey Madeira. The 
wine of Chacoli in Biscay, is not of a 
first rate quality, in order to pro- 
dflbe this wuie, the liiscayans iaicraft 
fivear six dUferent vines upon the 
same stalk. Most parts of Biscay 
stwund in these vines, which border 
the hipb roads, penerally pmwias; tu 
the hciplit of almiit three or four fiwt. 
The wine in Discay is sold at a cer¬ 
tain price, as repulated by the police, 
and tiiilil the whole produce oi the 
viiita^ is disposed of, no foreign 
wine is permitt^ lo be bron^t into 
the proviuee. Heneo it happens lluA 
the sole study of the prupneton of 
vineyards, is to collect a larye quam 
titv of wine, witimut attending to 
quatlly or flavor, and consequently, 
t hacnii has become pfbverhli^y deo- 
picable in 8patD. Indeed, tM yrapeo 
are not allowed to amve at a atato 
of malurity. bat are yatbered and 
squeesed, while soar, and are nearly 
devoid of substance ; but if the jntee 
were allowed to collaet and meiioraic 
in the yvs|»e. if the ereen fruit were 
not niinylcd with tlie ripe, if the 
wrines were made with the same cane 
as those of other trovmcec, tbit arine 
v^utd prove equal in every respect 
fexcept that of seoiorilr) to the 
French Champairn, wbien, of fta 
kind, stands at present luirivalird. 
The wine of tfuidBs in Csstile, is 
made from ebetriw, and is a species 
of ratalis. Foucal wine, which lakes 
its name from a Titlaye near Madrid, 
is of a yood quality, but is only rack- 
lined oidinary ‘I'he wines of Val do 
Penas, truidad Real, Kiiuidsvia. and 
Uioaa, and those called 1-a Mauefaa, 
are very yood. and except in reyand 
lo different deyrees of eolour, are sK 
railar in every respcel. The best 
wines of Arrayon arc those denomt- 
nated Uamachas, from the specie# of 
yrape which produces them; tlie best 
of all is a red wine named lloapttai ; 
it is excellent st toflsvorand ttrenylh. 
Canines, called likewise whiu <iar» 
uacbas, is very fine, and is macb em 
tMOMd. Tlw wiae* «l Fenltn, Tiie 
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d«Ia. TAwH*, «»<] Aranditlo, in Na>|Anror and oot that litTahnM* vbUI* 
Yum*, nr* iWRrIy atike, and are «•*-«ImnifdiBtely nlTend* a good palatr; If 
epllont both a^t to flavor and «|uaUty.! not. it aMurrdly rannot be Port wine. 
That of Peralta i» m’oU known umler i The wine called Kichet and that 
the titio of Kaueio, whicli it re-' railed tiarnachr, Imth made in Cata- 
ceive* when old eiiuuKh lo merit that; Ionia, dre exr|ui*ite. In the aame 
di'Xiiiclion. To these may l«e added i province are made Tiiito de las Mon- 
the wine of Iluesca, which is very j tanas, or Mountain Tent, and Mataro 
pond. The wines of Xcree, better i wine ; both of which are sweet, thick, 
known under the na’iie of Sherry, are ' ropy, and - nowhulesotne. The latter 
mad-* at tlie town of ttial name is ulteii sold by irreputahle tradera, 
in the province of Andalusia. They; to private families, as Tent. It It 
RM not only dry, but sweet; th#dry, I almost needless to observe that the 
liowever, are Uie most esteemed.! wine railed Port, of which such vast 
more partirularly. when they present J quantities are consumed in (treat 
tk pale straw coioui. .Many who are i Britain, is the protiure of Portugal, 
in the habit of l.astiii^ Sheriy, have j The vines, whence it is made, grow 
doubtless perceived ' that there is 1 upon the banks of the liourii. about 
•ometbing in its flavor wliich par-1 fourteen or ftiteen leagues from 
takes of the tasse »f l-ather ; this is ' Oporto, and occupy a space about 
owing lo the cusioin of bringing the ' six leagues in length, and two leagiret 
wrinesis down the country in large , in breadth. These vineyards produeo 
leathern vessels, or. as the Spaniards i between 60 and 'o.OOO pijws of Port, 
call them, boots, svhence we derive and tiicrc are others which yield 
our term butts, which we bestow upon neaily 6gW0 pi|tes anniialtr. The 
the casks wherein wo receive the vine 'whence we derive <mii Pott, 
wines. In A^alusia arc made swert originally grew in Kuigiindy. but the 
and dt^winel, called Pagarete and climate of Portugal being wHely fl if. 
iian faicar. and the strong well ferent troni that of Ilnrguii'ly, has 
known red wine, denoininalrd Tnito caused such an alteration in the 
Rota, or Tent, which is on excellent grape, that no two wines are mure 
•tomachic. The Muntilb* is a dry unlike, than those which are the pro- 
Wine, The teirilory of Xcres. alone, dner of the above-mentioned territn- 
unnually prudufles above fln.OflO pipes rics. Tbe wines of Portinral, like 
of wine. In tbe province of (irenada those of Biscay, are only sold at tbe 
it made tbe celebrated wine called prices annually icgiilate'd by the go- 
Mountain nr Malag.\. It is dry and vcrumrul. As soon us the prices are 
•wert, both red and white. It is proiiiulgated, the factory and indi- 
truly a delirious wine, and is nii^h viduals send in thcii names t > the 
e^ecined. The nvcct Mountain Is proprietors of the wines; the whole 
the most sought alter, and i.s usually of the Purl wine is shipped at Oporto, 
employed as a dessert wine, tirenada Tbe brandy ui Spain ronslitules a 
produces Peroxiinenrs or Pedro Xi- considerable article of rommerre; It 
menea, which Is a very'me fl.y\nred is very inferior to the brandy of 
foll-bodie.l wine. There is also a Prance, and is priiirtjia!!y used in 
kind of .Mabnspy made In this pro. making np Spauisli and Portuguese 
Ylaee. which is exquisite ; but that wines. The brandy of Portugal is 
«f Maruvella lx only an ordinary neatly tbe same as that ol Hpain, 
wine. In Valentia Is found the Tinto and very little of it is exported. 
Alicante, a wine much used in rraiK-e, Xotwilhstniidm; the great natural 
It U swert when new, liut grows thick produce oi ssloes, various attempts 
arnl ropy as it becomes aged ; It is a fiave been made, aisd with suceess, 
good ftomachie. The lienicarlo at a synthetical preparation of this 
wine Is red, dry, and thick j It is of. I•evrrage, It is to he featx^, 
ten palmed tipoii the public by wine that this practice Is sometimes car- 
dealers, as Prut wine; to which it rled on, sirilhout regard either lo 
is very inferior, loflh In quality and science or humanity. Indeed, them 
price. An Imposition of this sort is are many ennipounds sold in Imndon 
lo be avoided, by observing svbethrr and elsewhere, intended to imilatts 
the wine olliered have a rohy eolmir port and other wines, which agre# 
imteadof a deep Ua<A; « generous sritbtbtn ta no ctonetcr laye in 
W 
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colour Md Mtrinfmey: cud thece. It 
i* known, are glvon to them by the 
prniicluiiti ingrcAirnta, But 
rrenrit, and otbfr chrmiatc, hare 
really pr<Mtui-ed winr* which pniseu- 
ea alt the acrcenble |irupertie« of 
thone pi-udured Iroro grape*. Thla 
w»a done bv flirt aiialyting the wine 
to Ite Itiiiuted, and then, hy appor* 
tinnina' the naantiUe* of the aereral 
liiKre-fieiit* which exUted lii the wine, 
naturally. In thia way, Fahruiii 
made wine, from h641ln>. of aiigar, 
34111*. of gum-arahic, SUHis. of tartar, 
three iiouiid* of tartareou-i acid, fHIllw. 
of gliiicti of wheat, and I72N quarts 
of water. I'annenfier made a good 
MuM'adiiic wine froii, 3l61bs. of 
■ugar, nine pound* of ery*tal* of tar¬ 
tar, 7l.'Il»*. of elder dower*, anl 
fW7tt». of water. Ttie colonirta in the 
Wert Indie*, prepare a wine from 
S.>Ulb>. of saear, two barre’a of wa- 
ter. and four pound* of yeart, 
till* wine i> coloured wini lifmu*, 
and »ee:ited witii »ome e*«enlial oil. j 
In addition to tbe»e syolhelieal pre- 
par.*tiun«. it may lie ol’scrred, that 
others of an aiia'ogou*, hut of a' 
more *urpri!.inK iialure. hare reeenti) j 
lieen rifrited. Kiicivofr. a Ruuiah' 
ch.-mi-t. disroiered that starch mar 
be eonvertril into sugar, pus*es*ing 
all the properties ol sugar from 
giapes. by mixing it with aliout four 
limes it* sreighi of water, and about 
iMie l•l•ndredttl part ot its weight ol 
sulpiiurie ae'.d. Tliis discoTery- was 
rcnflrmeil ity Sau«*ure. wlio asrer- 
tained that t(K))>artsuf starch became 
llU'lt part*, when eonserted into 
sugar. The same subject being suc- 
rrssfuilr resumed by B. Itraeunnot, 
he discosered the iiaporlant fart, tliat 
a sugar, similar to that of grapes, 
may he uhlaliied by means of sulphu¬ 
ric acid, Irotii the sawings of wihhI. 
old linen, aitd paper. In this opera¬ 
tion, a certain quautity of these suh- 
sUncet IS trealMwith eulphniic acid, 
eonc.entrated by cold. Tlie mat* 
appears to be carlMinisrd, but tiiis 
aii|M-arance arise* from a stratum of 
mark powder which coyer* it; and | 
which, when removed hy wartiiitg, is 
cun veiled into a true gum. resembling 

f :uin-arabie. This gnm is separated 
roiii the sulplmrir acid, in exces*. by 
mean* of carbonate of lime, and it 
reuuUnt In the liquor, 'ly a(lerwar-It 


treating thla gum with anlphufte acUa 
diluted with water, it is eoneeftal 
into true sugar, the quantity of wUeh 
is greater than that of the sasnog* of 
wood, or the linen, employed. In 
addition to tills sugar, wbieb form 
almost the whole of tiie mass, M. 
Braeunnot obtained another substance, 
wliieh be called the vfgei^tulplatrie 
netd. The sugar, in question, was of 
the consisteiiey of syrup ; at the end 
of twenty-four hours it began to 
erysAilizr, and some days after, the 
wiiole was condensed into a single 
mas* of cryslall zed sugar, whicti was 
pressed strongly between several 
folds of old cloth: crystallized a 
second time, this sugar wa* passably 
pure ; but treated witli aiiiinai char* 
coal, it tiecameof a sinning whiteness. 
The rrystals were inaplicrieal ^VUM, 
which appear to be funned lly the 
union of small diverging and unequal 
plate*. They are fu*ible at tlie tem- 
jicrature of hoiling water. The sugar 
is of a fresh and agreealds flavour, 
producing in the mniit^ a slight sen¬ 
sation of acidity. Mingled hima pro¬ 
per quantity of 'water.'set in fermen¬ 
tation, and hup; ed according Uf the 
method of brewers, the syrup above- 
menlioiied, furnishes a beer which I* 
j light, brisk, strong, and of an agree- 
j able savour. A fter having ascertained 
tliat alt ligneous matter, such as wood, 
bark, straw, hemp, Ike, may be trans¬ 
formed into gum, and into sugar, by 
the sulphuric acid, M. Braeonnot 
idkemled his researehes to the parts 
ol animals, anl lie began with grin- 
tine, as obtaiiicd from the skin, mem* 
brancs, tendons, &c. of animals. Hg 
found, that gelatine may be converted 
by sulphuric acid into a crystallizablg 
sugar *ui gtnrrit, which probaMy 
dues not exist in nature. U crystalliMa 
more readily thau that from the ethe. 
It is less fusible, and itcuntaia* acotg. 
Its sweetness is nearly equal to tbiA 
of the sugar of grapes. It* solubi¬ 
lity ia water is not greater than that 
ot sugar of milk, with which It has, 
at nrst sight, some analogies. By 
slow evaporation, it yields erystalo 
as hard as sugar-ranay, and in the 
loriii uf flat prisms or tables grouped 
together, lie also found, that tho 
sugar of gelatine combines intimately 
with the nitric acid (with sensibi* 
deemnposUiottf and oTca wiUtootUw 



CHEHISTBY. 

aM i>r •n4 tbm form* a nrar i moistenvif ertrf day for hrriro daya i 
acM, to whieli he ha« irlveu the oaoie after which it ie etirred lew ftvquent- 
of the nUro-tneekarie. ly, wUhout waterinK, and at lenctb 

IBITIIBRITK. Carbonate of ha- made Into a heap for the dyer. The 
rytp *.—Stit Hearjf Spar. miwder thiie' prepared ir*veii only 

WOAD. l>ati«, (flaetam. ia a plant browniah tlneluree ol different abadea 
which grow* wild In aome parta of to water, to alcohol, to ammonia, and 
France, and on the coaata of the Hal- to Axed alkaline lixivia ; rublied on 
tie Sea ; the wild ' woad, and that I paper it rummuniratea a preen alain, 
which ia ctlltleateci for the uae of the On dilutinp t.'ie powder with holliog' 
dyera, appenra to he the aame aperlea water, and after atandinp for aouie 
of plant. The preparation of jyoad bourv in a cioae veaael, aiiiliiip altout 
for dyeinp, aa praetiaed In France, ia oue-twentleih ita weipht of iimo 
minutely deacribed l>y A«triie, In hia newly alaked, dipeating in a fentia 
Memoira fur a Natural Hiatury of; warmth, and rtirrinp the whole lope 
I.angtiedoc. The plant puta forth at | thei every tliree or four houra anew 
flrat five or aix upriplit leavea about a ; fermentation liepina ; a blue froth 
foot long and aix inchea hiviad ; when I riaea to the aurfaee, and the liuner 
tbeae hang downwanla, and turn yrl- I tbunph it appcara llaelf of a reddiab 
ktw, Uiey are At for jtalbering ; Ave! colour, dyea woollen of a preen ; 
eropafre fathered in one year. Tlie|wMrli. like the prr-en from indipo, 
leavea are carried directly to a mill, I rhaiirea in tlie air to a blue. Thia fa 
much reaemhiinp the oil or tan milla, | one of the nireat proceaaea In lire art 
and prouud into a amooth paate. If | nf dyrlni^ and doca not well aueceed 
thia procoaa were deferred for aome ; in the way of a amall experiment, 
tinte, they would pntrify, and aend WtfHAjfU'M. A new metal re- 
forth au.' ltiat#|Hirlalile ateneh. Tlie eently atippoaed to be diacoveied by 
paatc tlr^aid in beapa prc'-aed clove Lantpadiua in the mineral called 
Bodoamotdb, and the bfaekl«h eruai Witodan pyrlte*. It baa aince been 
which forma on the outaide re-united found to have been a niiatake. 

U it bappena to crack j If ttii« were WOOI>, /tiP.M.).—See Opal 
Beglcctcd. IlUle worma would be pro- W’OOt), CHOCK). Tho Ugniforoi 
duced ill the ^ark, and the woad atbetna. 

would looae part of ita atrenpth. After WOOOY nBItB, ia proenred from 
lying for Aftcen daya, the heapa are the wood, bark, leavea, or Aowera of 
opened, the crual rubbed and mixed Ireea, by eipoatnp Ibeui to the re 
with the inalde, and the matter formed pealed artion of bnilin|r water and 
Into oval hnlla, which are pteiaed bolliiip aleohol. It ia the Inaoluhie 
(toae and aotid In wooden ntuumt, matter that remaina, and la the haaii 
Tkeae are dried upon hurdlea ; in the of the aolld orfaniaed patta of.pUuita 
aan they turn black on the ontaide, in There are at many vanetiea of woody 
a ctoae place yellowiah, eapeciallv if fibre at there are piantx and orpane 
the weather be rainy. The dealer* of planta ; but they are all dieiia- 
ta thia commodity prefer the Ar*t puiahed by their fibroua texture, and 
though It ia laid the workmen And no their inaoiubiiity. Woody Abre burnt 
coaaidrrable difference between the with a veilow flame, and produeea 
two. The pood balta arcdlatlnfuUlied water and earbonie acM in hurninp. 
by their tmine wetpbty, of a pretty When it ia diatilled in cioae veaaela. It 
agreeable ameil, and when rubbed, of yielda a ennableraUe reaiduum of 
a violet colour within. For the uae rhareoat. It ia from woody fibre, in- 
of tlm dyertheae hallt require a far- deed, that ebareoat la procured for 
thcT preparaHon ; they arc beaten the purpoae* of life. Iff. Oay l.uaeae 
with wooden maneta, on a brick or and Thenard have coiielodM, from 
atone floor, into a ffrnat powder, which their expevimenta on wood of the 
ia heaped up In the middle nf the oak and the boeeh. that 100 paita 
room to the heipht of four feet, a of the ftrvt contain, 
apace being tefl for paxatug round Of eaebon • mo 

.the aUei. Tile powder rooletened — oxygen • dl'?* 

with water termenii. grow* hot, and — hydrogen - 

throw* out a thick ftttM ftiBM Tt I* ana lOffparaof thtaecond.. 
aborelled badcirard aosl foxwkti, and Cl carbon • dloffl 



woo—T*A 


Of Axrirm 4S-/3 

■— ATdroiTPn - f>‘S2 

Rnppoatnir woody fihro to te • dofl- 
nlto cumiHtiii.il, tliere rotiniations ICAd 


TToody flbre appetM !•<>••& tadlfM* 
tlble uttbotanee. 

WUOTZ. The metal extracted from 
some bind of iron ore in the East In* 


to the rotiriusinn, that it consists of < dies, apparently of pood quality, ft 
S proportions ot eartivn, 3 of oxygen,' contains more carbon than stcct, and 
and (i of hydrogen ; or 67 carbon, 46 j less titan east it on, but from want of 
oxygen, ai^ 0 hydrogen. It will be ! skill in the management is far from 
unnecessary to apeak of the applira* j boimtccueous.—•i'AiV. Trant. 


tions of uoody librc. The diiSerent 
uses of the woods, cotton, linen, the 
barks of trees, are sufficiently known. 


WORT. .Sec Beer, 
and ^ermetUation, 


IMMUedUm, 


Y. 


VAN'OLfTE. Axlnlte. 

YKAStT, is the barm or froth whiHi 
rises In beer, and other malt liquois, 
duriitg a state ol (erinrntatiun. When 
thrown up by one quantity of malt or 
Tinous ii|ni<f. it may be preserred to 
be pul into another at a future pe¬ 
riod, on which it mill exert % similar 
fermentative action. Veast is like¬ 
wise used in the making of bread, 
which without such an addition would 
be heavy and uiiwhoiesutuc. It has a 
Tinous, sour mlour. a hitter taste, 
arising from the hope in tlie mall li¬ 
quor, and it reddens the Tegetable 
blues. When it is BIti red, a matter 
remains wiiieh possesses properties 
eimiiar to vegetable gluten ; liy this 
■eparallon the yeast loses the pr.iper- 
ty ol exciting (ermentmlion, but reeo- 
eers It again when the gluten is add. 
ed. The ad-iiliou of yeast to any ve- 
petabie substance, eontaiiiing saceha- 
fine matter, excites fermentation !■>' 
generating a quantity of earlioiiie arid 
gas. This very useful sul>staueecan* 
not be aiwavs ptocuicd ronvrniculiy 
from mait liquor, for baking and 
brewing ; the loilon-ing nu'tliods wiil 
be found useful tor its rxteinpora- 
■eous preparation. Mix two quarts 
sif soft water with wheat Boar, to the 
consistence of thick gruel : lioit it 
gently for hall m hour, and when at 
most cold, stir into it half a pound of 
sugar and four siwonfuls of good 
ynei, Put tb« whvdc Into a taiYe 
Jug, or aanbeB Tesset, with a narrow 
top, and place it before the ftrq, so 
that it o«ay. by a moderate heat, fer¬ 
ment. Tm fermeiilatien will throw 
tip a tlita liquor, which pour off and 
throw away { keep the remainder for : 
«se (in A eeol ^aee> In a bottle or 
Jttf tied orer. ttm MOMqtttalRir 


ithis, as of common yreast. will itiKee 
to bake or brew with. Pour spoon- 
I Ills of this yrast will make a fresh 
quantity ss before, and the stock may 
be always kept op bv fermenting tiie 
new with the remainder of the farm<*r 
quantity. Another method Is as fol¬ 
lows .-—Take six quarts of soft water 
and two handfuls of wliraten meal or 
barley; stir the latter in the water 
before the mixture is maced^fpr tho 
lire, where it must hoil till two-lhirda 
are evaporated. When thia deeoitimi 
becontes cool, Incoryiorate with it, by 
means of a wliisk.two drachms of salt 
of txrtar, and one drachm of cream of 
tartar, pirviously mtted. The whole 
should now be kept in n warm place. 
Thus, a very strong yeast for brrw- 
ing. distitiing, and baking, may be 
otitaiiicd. Tor the last-mentioned pur- 
pqae, however. It ought to be diluted 
with purr water, and passed Ibmngh 
a sieve, l>efore it is kneaded with the 
douglt, in order to deprive it of its al¬ 
kaline taste- 111 countries where yeast 
is scarce, it is a eemmon pmeli're to 
twist liaxet twigs so as to be full of 
ebint's. and then to steep them iirale- 
yeuct during feimentalion. The tndgs 
are then hung up to dry, and at lh« 
next brewing they are put into tho 
wort instead of yeast. In Italy tb« 
chips are frequently put into turbid 
wine, for the porsil^ of rleaiing >tf 
this is effected ianout tweuty-roiut 
hours. 

Ferparation qf Veosl Cskea 
Mr. Cobbett has lately puUialuri aa 
eseetlent method for preparing artifi¬ 
cial yeast. In Long rttend, America, 
the people are in the habit of maklaf 
yeast eakei once a-nar. Thew m 
disstdr«4 and nlxM wHh tho doag^ 
Which tt nim la mth a giMtatr wta 



cBTSirrsTBr. 

It Mtb unmI MRirtlent bread,itiiijf TV«Mt eaWMb muiiM tU tryivC 
Tlie foliowiaf)«the method In' wbieh 1 thein qnjcktjr. ai«l «r»U, and in $trtvtM- 
the«e cake* are madd:—Rnb three Ing them from mtsliiK In eoaUct w«k 
emwee of h6|w, «o at tn teparate the least particle ol audaturc, hutil 
them, and then put them into a datlon tb^ are Used. 

of bollinpr water, where they arc to TEI,i,OW KARTII. Colour ochre- 
boll for half an hour. Now strain rellow; soile ; elightly soft; adhere* 
the Ihjuor throa|rb a fine tiere into an to the tongue : t<-eU ratlier greaty ; 
earthen vestei, afid white it it hot, specific giarity 2'2t t cuttstitueiita,. si- 
put in three ponnde and a li^f of rye lira 03, aiuatina . 8, Jline 3, iron H. 
flour, siitTTng the liquor well .^d When burnt. It is told by the Dutch 
ouiekly, at the flour is pul in. when under the name of Euglleh red. It 
ft hat become as rixd as wort for was used as a yellow paint t>y the au- 
brewittg, add half a pint of good yeast, ciciiis. 

On llie totlowing day, whilst the nils- YKXITK. l.iesTile, 
ture it fermenting or working, ttir YOLK, is an nuiiuul soap, the na- 
weQ Into it srreii pouiMis of Indian turul defence of the wool of siicep. 
com meal; this will render the whole In washiiiK sheep, tlie use of water 
mass stiff like dongli ; this doitgli is containing carlmnalo of time shouM 
to he well kneaded and rolled out Into be aroided ; for litis suhstaiice de- 
e8kes**ahout a third of an inch in roinposes the yolk of llie wool, and 
tbieknest. These rake* are to be cut wool often washed in ealcareous 
Out into large disks, or loacnget, or water. Itcrnmes rough and nnirr hrit- 
any other shape, tiy an inverted turn- tie. The'l'niest wotd, such as tliat of 
Her or other instrument; and being the Spanish and Saxon sheep, is most 
placed on a ^ret of tinned iron, or ahuodant in yidk. M. Vauqiiclin has 
on a plane of hoard, are t« lie drieil analysed scceral dilterrnt speciea of 
by the heat of the sun. tf eare he ta- yolk, and has found the priucipal part 
kenihat they are frequently turned, of all »l them u -uap, with a Lasts oJ 
and that they’receive no wet or luoit- ptdassa (I. r. a conipouiiU of oily uust- 
ture, they wilt become as hard as ship ter and potassa), with a little uUy 
biscuit, and may^he kept In a bag or matter in excess, lie ha* found in 
box, which istol^ hung up, or kept them, likewise, a notable qu-'intlty of 
tn an airy and perfertly dry situation, acetate of polassa, ami minute quan- 
Whett bread U to be made, two cakes lilies of carbonate of raitassa and 
of the above-mentioned thickness, and muriate of potassa, and a peculiar 
about three Inches in diameter, are odorous animal luatter. 21. Vauqur- 
to be broken and put into hot watar, lin states, tiiat he lound some speci- 
arbere they are to remain all night,-— mens of wool lose as mueli as gj per 
the vessel standing near the fire. In cent. In tieing deprived of their yolk ; 
the morning they will be entirely dis- and the smallest loss in hit rxperi- 
•olved, and then tlie mixture is to he ments was .lb per cent. Tbe yolk is 
employed tn setting the sponge in the most useful to the wool on tbe back 
aamf way that beer yeast Is used, tn of the sheep in eold and wet seasons ; 
Staking o further supply for tbe next prohahty the apnllcalion of a tittle 
ysrfr, brer, or ate yeast may be used j soap of polassa,with excess of grease 
ss liefore; but tbit Is net necessary to tbe sheep brought from wanner 
whereacskeoftbeoldstoekreniains, climates in our wistcr. that la. In- 
this artlng on tbe sew mlxtsrc tn ore- eretudug their yolk sitifictaliy. might 
eisely the same way. If tbe dry rakes he useful In cases where the fincsesa 
srere rrdueed to posrdrr fn a mortar, “f the wool is of great importance. 
tffB some results would take place, Sir H. Davy, in bis lectures, says, 
witb fwrbaps wore cooreoienre, and " a mixture of this kind is more eon- 
lem lost ol tHho. Regarding the em- formahle tr nature than that mgeuL 
Whyment of 'Indian steal, ft is used onsJy adopted by Mr. Rakewell : but 
seeaSse K,}S of a lest adbeshre nature ■< the time his laboors eommeneed, fit* 
Rian sfbeat^ flour; but srbere In- ehemical nature of the yolk was un* 
flfan Bwal camtift be easily Procured, known.'' On thfa Mr. Baketeell re- 
arMte nehmeat, or oires baiwr-SMtal. marks:—** As tbe late Mr. llakewelU 
will Sfiswer tlie nsrpote tmalljr wen. of Dlsbley. tb« dtstingulsbed io*> 
Tbr^HkefinR sir oriflifmftfuaW' isrorer of * Btni stsek, novor idoftsfl 



Toi^rrr 

wjMSmr* 1 g w wm n ilr At ft* mim tiow digattilw ■■it w wi fc 
H. D«ry miirt refar to I wao not dist^««d, lit von dlMto 

voennaiHidMlaf spttyltf anoi^acat attrie oeU, wbieh will dlMOlar Um 
mado of ImRer >m a await quantity eattb wUb wach beat, toaviu tba 
•f tar BMited tanetber, at a defeace aUrs. mad the bifbly oxided iron, ito 
a(ainil the ioJanoiM eflecta of calca* diaaidred. Mi* tbe taro liqnorf, erM. 
reott* aofla. A itaiUar mixture, bat porate tiieai to dryiieaa. re-diaative, 
artth more tar, bad lon( been em* and fitter, wbietn wlU aeparate aay 

5 Wed by tbe norcbem fannera aa a ailex or oxide of iron that may hare 
efintce againat the climate: when been left. A few drosa of a aMutioo 
Judleloaaly applied. It la now found of carbonate of potaah wiU aeparate 
to be a (f«at boprorement to tbe aoft anyaUnw that may be preaent. and a 
qaaitty of tbe wool. Tliia la net a rauiioua addition oi bydroaiilpbarat 
matter of theory, but an aebnbw, of potaab will throw down the oxido 
ledgcd and inroatiorertiblo fact, well of mangaoeae that may bare been 
fcubwn to all the Yorkablre cloth ma> left ; but if too much be emplo^d. it 
Kttfaelarera. The writer of tbe ' Ob- will tlirow down the yttria tilcewiae. 
oereatlon* waa arquainted with the Laidly, the yttria la to W precipitated 
experimeiita of Vaonuelin on the yolk by pare aminouia. well waabed, aod 
In wool: but he did not recommend dried. Yttrial« perfectly white wlien 
the mixture mentioned by Mr. J-ur- oot contaminated with oxide di man- 
Cock and air H. Davy, heeauae It la raneae, from which it la not eaailr 
liable to be waabed off by tbe drat freed. Ita apeeific ffravity la 4'Mx 
heavy raina. At the left annual It baa neither taate nor ameli. It is 
affrtcuICura] dinner of lord Komer- infusible alone; but with borax melts 
eille (l8i:D,bialordship, in piTlog the into a transparent gUaa, or opaqne 
priae to F. ftmtlti, for the best white, if the tmrax were 

piece of cloth made from English It is inaotuble In water, and in eaua- 
wool, addressed the company as fol- lie fixed alkalies ; but it diaaolvVa in 
Iowatientlcmen. I beg leave to carbonate of ammonia, though It re 
remark, that tbe piece of cloth for quires five or six times aa much as 
which this prise is obtained, was ma- glucine. It it Hiiubie in moat of the 
Bufaelured fioin Nurthuoilieriand acids. Tbe oxalic dHd, or oxalate of 
wool, anointed with tbe mixture re- ammmila, forms precipitates in lie 
commended in .Mr. BakewcH’s Ob- aolutiona perfectlyreaerabUiig tbe aau 
servationa on Wool. The argumeiiCa riate uf silver. Prusaiate of potaab. 
he baa advanced in defence of this cryatallixed and re-diatolved in water, 
mode of treatment have never been th^wa it down in white grains; pbot- 
uppoaed, nor can they ever be over- pnate of soda, in vrhite gelatlooua 
turned.' 1 trust I shall be cxcu-ed nakes; infusion of galls, in brown 
for quoting this authority in support flocks. Some ehemisla are Incfioed 
of a praeliee wbieh la known to pre- to consider yttria rather as a metallie 
■erve many Uiousand sheep Irom pe- than aa an ealtby substance: their 
riahlnp every winter in the northern reasons are ita specific gravity, Ita 
•arts of tbe island, and which might forming coloured salts, and ita pro¬ 
ne Introduced Into the aouttiern coun- petty of oxygenixing muriatic Mid 
tiea with equal benefit to the animal after it has undermne a long ealct- 
"Wd titc wool." nation.— Crelf* CAmm. •#».—dtehp. 

yttria. This is a new earth, rer't Jommj—JmtutUt ie CAimie. 
dtecorered In 1791, by Prof, (iadolln. If yttrta be treated with potaxslnm 
ftl a stone from Yttorby, in Sweden, and a powerftst appHcmtion of g:U. 
-See GmiaUititr, It may be cAt- vauiam, tbe potaastum becosMe pot- 
tained moat readily by fusing the asb, and the yttria tsequirea apuear- 
•adullnite vritb tww parts of caustic aorea of being a metal We have, 
peiatb. washing the mots with boiUng therefotu, every reason to heUere.thut 
water, and Altering tbe liqoor. srtUcb yttria ronsisis of an inflammable me, 
b of a fine green. This hquor is to tallte subatanee, combined vritb o»» 
he erapwated. till no mere oxido of rgea. Many ^ the salts of lime am 
m an g an * * * folb daam from It in a insoluble to vrater. In tboee wUsm 
Mack powder t filter which Urn Squid dbsotve. preelpitfitep h« o e cfitt o uea 
4h (• M^ManM wMi nttrto *eM.lby pheqMM of Mdi, uathMate«l 



CBVlIlfTET. 


M4a, of UBMBik. tartrau 

■ftiih, m 4 fem »raHiate of patMb. 
With tlM ttxmfUm of th* 
t«»Ud nilabat* of yttrio. the other 
MklU of thli Mith, In &«ir MlttbUUjf.' 
tMwnblo nf IkM. 


TTma-TANTiUOTS. Aa«Ntf 

tftQfelUttBB. 

yTTRO<CSIUTE. YMda to fito 
knife. Shirntchn floor. Sp. fr. S%t7. 
OonMttuento, oxide of oerloni 13-lfl. 
vttrln 14-fl. line 47’77< flttorie neld 
M-4&.-.J2er««ffo«. 


z. 


SAPmX, m-BAFFRB. lx tin re* 
•idana of eobntt, otter the eolptiur. 
•neitle, ood otlier volatile mattere of 
tfcie mineral have been expelled bjr 
ndeiaation. The saffre that In cora- 
■Mnlp told, and whirti eonira from 
Baxon v, is a mixture of oxide of co¬ 
balt with tome vitrlftable earth. It 
k of a xrey colour, at all the oxides 
of eoivlt are before Titrifleation. 

ZEOUTB. The name of a very 
tttentire mineral ^uu». Fibrout 
peolltc. of wbirh there are two 
kinds, the acieular. or needle leo- 
fite. and eoiauion ftbrout xeuiite. 
Aeiettl||u or Heedle teoUte, the me- 
eotfp^^f llauy. Ilrittle. 8p. gr. 
flu to S^. Its eon«tltueatt are, eilica 
fiO-flli. alumina flfl'3, time il'4fl. water 
Ih. ConiKioo flbrout xeulUe.-^olaur 
white. Bp. fT. 2 19 to 2-2. Its con- 
•titoenta are. tfica 4P, alnmliia 27. 
soda 17, water »-S. Mealy xeolite.— 
Ctdour white. Ita const ttueau are, 
silica 9n, aluaiioa 16-9, Umc N. oxide 
of iron 1-6. loss, by exposure to brat, 
Il'fl. Pristnalolda] xetdite, or sUlb^. 
—Of this there at * two sult-aperira ; 
the foliated and rsliaied. I. Poti- 
aieil zeolite, the sti'l.ite of llaiiy. 
Colour white, of various sbadee. 
Bp. gr. 2 to 2 2 Constitorots, silica 
Bin, alumina I7'.'>. lime 9. water IS B, 
S, Radiated zeolite.—Stilbitc of llaiiy. 
Coloura vellowiah-white and greyish- 
white. BhluiuK, pearly. Sp. gr. 214. 
Constnnenls, siliea 4299, alumina 
30-09. lime lO-^. water i6 i. 

ZERO. The coaimeneement ef a 
scale of the tbermoueter. marked 9. 
In PahreiibeM*z thermometer aero la 
32“ below freezinf point, to Heau- 
mor't thermometer, and in the een. 
tifrade therwometer, tero eeincldes 
With the freeaiiic point of water. 

ZTlifOklB.—4f tbefltuien of s^eal 
be treated with atcob^ it ie redueed 
kgr the Ins of water and jtliadime to 
fw-tbltd of Its bulk, wtiioh eoMleto 


ntasa, renf^ and daatttnte of eoho- 
Zion. It is heavier than water, it Is 
soluble in rlnepar and the mino- 
rai acids, at a buUinf temperature. 
Zimome fat found iu various vege- 
tablet. 

ZINC, is a metal of a bluieb-whlto 
colour. Bomewtiat brighter than lead, 
of considerable hardness, and so mal- 
leaMe as nut to l>e broken witli the 
hammer, though It cannot be much 
extended in this way. It Is very 
easily exlpnded by the rollers of the 
flatting mill. il< tp. gr. it from 9-9 
to 7*2. In a temperature between 
2111*' and SOdo of P.. It has to much 
ductility that it can be drawn into 
wire, at well at laminated, lor which 
a patent has been obtained l>y Messrs. 
Hobson and Sylvester, of Bheflield. 
The sine that annealed and wrought 
retains the malleability it bad ac¬ 
quired. When broken by bending, 
its textnre appears a« if c<nopoii«4 ot 
cubical grains. On aecouut of its Im 
perfect malleabitiiy. It is difllcolt to 
reduce it Into small parts by fliing nr 
hanuneriog; but It mav 1^ granu¬ 
lated. like the malleable metals, by 
pouring it, wben fused, into cold 
water i or. If it be heated nearly to 
saeMfog, It te then aufliciently brittle 
to be pulverizod. It melts long be 
fore igaitioa, at abont the 7Mth do 
gr«e of Pabrenbeit’s thermooteter; 
and soon after it beeomes Te.1-bot. It 
hums with a dazzling white flame, of 
a Uaisb or yeHowish tinge, and ie 
•Xldiaed with such rapidity, that it 
Stos ap ia the farm af white flowers, 
cailod the floorers of slue, or pbilnao 
pbical wool. Those are graeratod so 
pleuiUitUy, that liw aecees af air la 
soon iuisiroeplod, and the enmbostlon 
c e a s e s , nafanis the matter be etirrsd, 
and a considerable heat kept up The 
iWtitte oxUe af aiae is nat vulatUe. tmt 
lie dHsan up merely by the faroe of 
ithe eoaibuutiaa. wbea It Ie again 
Ifligfld kp h m m rnt hut, ft kttatofli 



*ts 

dMiwrtrd into • door ydlow (tlon. hoot.mt the MiMtIfflC tM a fillft 
If oiiic be hrstod In cloooii ronob. It quantity «f bltroas air flio* off. ‘1%# 
rloot witbout drromroollion. ‘Tlio di- roiotion b rery oaostia, and affords 
tvtrd salpliurie acid dittolm sine, enrstab by craporotion sad eooltaj|, 
at Uio samo tiaio that tbe tonttwrature wbirh slisbtly delonato opoa b«t coals, 
of Uie soivrnt is ittcroaoed, and nnicb and icaro oxide of shre Iwblnd. This 
bydrofren ruapea, an andbaolred rr- salt ia driiqoracent. Muriatic acid 
aidne i« iafl.wbith baa been snppotod aett very Ktronyly upon sine, and di*> 
to ronaiat of pliimba)tn, Prouat, hoir< rnfagaa mntii hydruern ; tbe aolutioa 
ever, aaya, Uiat it ia a mixture of wben oraporatra doaa not afford 
araenic, lead, and copper. Aa the erygiata, bat beeomea (rtatinoiis. B« 
eonliinattoD of tbe aulpbnrie acid a monir brat it b partly decomposed, 
and tbe nxide proceeda, tbe tempera* a portion of tbe acid beinc expetled, 
tore dimiiibhea. ami the aulpbate of and part of tbe muriate ainilimea and 
sine, wbicb b more aotobie in hot condeoaet In eonperira of prisma, 
than cnld water, befiiia to separate, Pbosphorie a^d dlssobes tine. Tbe 
and disturb tbe transpareiiey of tbe obosphate does not cryrtallise. bat 
fluid. If more water be added, tbe berumea gelatinous, and may bo 
aalt may be obtained in fine prismatic fused by a strong beat. The con* 
four-eided erystab. The white vitriol, erete imotpborie add beatsd with 
or copperas, usually aoid. is erys* sine filings, is decomposed. Ttnorie 
tsilired bsstiiy, in the same manner acid Uhcarbe dissolves tine. Tbe 
as lusf*sagar,wfaicb on Ibis account it boracte acid digested with sine be* 
resembles in sppearance ; R b slightly comet milky ; and if a solution of 
efflorescent. The white osUroftlnc boras be add^ to a solution of mn* 
is soluble in the suiphurie acid, and riate or nitrate af tiar, an^mtubb 
forms the tsmo salt as b afforded by borate of sine is tbrown doVMm A so- 
sinr Hself. Tbe hydrogen gas that lucion of carbonic acid in sndqg dta- 
b extricated from water by the action solves a small quautHy of aine, and 
of snlpburte arid, carries np with It more readily its oxide. If tbs solu- 
a portion of tine, which is apparently tlon be exposed t« tbe air. a thin irl- 
dbsoived In it; but tbit b deposited descent pellicle fows on its surface. 
spoManeottily, at least in part, if not The acetic acid reaaily dbtolres xiae. 
wbiidiy, by standing. It burns with a and yields by evaporation eiystab of 
brighter ffamc than cmamon hydro- meeiala of aine, forming rhamboidat 
gen. fiuipbate of sine b prepat^ in «r hexagonal plates. These are not 
the large sexy from aome varieties of altered by exposure to the air, era 
tbe native salpfauret. Tbe ere is ffstubie lii water, and burn with a 
roasted, srcUed with water, aad ex- blue flame. Tbe ancrinte acid dia- 
pused to tbe air. Tbe eolphuraUraeto solves sine with cfferveteence, and 
•sysen, and b convertH iato sul- the solution yields long, slender, fa- 
phurle arid ,* and the metal being at ilated erystals. Zinc is readily dls- 
tbe same time oxidised, eembises sritb solved in beiisole aoid, and the aidu- 
tbf acid. After ssune lime tbe enl- lion yielda needle-shaped cryptah, 
pbata fa extracted by solution in sra- srbich are aolnble both in water and 
ter, aad the solution being rvapo- in alcohol. Heal decomposes tnem 
rated to drvnese, tbe mass is run inta by volatilising their arid. Tbe oxaUe 
mouhia. 'Aae the white vitriol of arid xttaebs sine with a violent effcr- 
tbo abnps generally contains a smaii vesreoee, and n while powder saaa 
iwriiun or iron, nod somethnea of subsideo, which b oxalate of xine. If 
icaA Snfpburous aeM dbaoivea slue, oxalic arid be dropped into a solatian 
and aulpburclted faydmgcn te e vo i vod. of tulnhate, nitrtue, or murlata af 
Tbe aalutioo. by exposure to the air, aine. the same aalt b preei^tataff t 
dcpiwita necdly eeystaU, wbieb, ae- it being scaretly ■oluMe In aratertun- 
contiug to ffoureroy aad Vauqueliti, less aa exeesa of aeld be present It 
aco ontphurotted euipbato oT tine, contains soventy-flep nereeirtafma- 
By diHotvioff mtida of nine m sni- tat. The tartarle neid Itbewlse db- 
pbuiwuoacM.tbeparaoidplNiteieob- eelvea idne with ell^rveBcenca. aibl 
laiaed. Thia la aoiabto aad erystal- forms a salt diSet^ of aMal^sp |ii 
liaaMe. JMIaicd niitio acid ao mbt ns s water. Tba eltria aeld atlMta iffia 
PAlMlirtMtitaiMiwatpfsdiwMaMflbHrKh tffflmscnwe, asA tguill bm> 
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li«Bt ei 7 «UI* of cltr»t« of sine ora tine in dflot* nlj>li«rle teij. VM§ 
nodnsliy deposited, which are taso- salt erystatHses la rhoatholds. which 
ittble in srater. Their taste it styptic nearly rateintlto the latphate of doe 
and metaltle, and they are compo^ in dgare, hat are of a pale (reea eo> 
of eao^ parts of the acid and of oxide lour. In taste, and in decree of seln* 
of nnc. The matlc add dissolres blUty, it differs little from the eal|^ase 
sine, and affords heautiful crystals of sbir. It contains a much lar(er 
hy eraporation. Imetic acid acts proportion of sine than of iron. A 
ppon sine orlth efferreseence, and triple sntphate of sine and cobalt, •• 
produces a cr«staUlsahle salt. The first noticed hy Link, may he ohtalneff 
metallic adds llkeisise eombioe with by dicesUim salhe in a solution of 
sine. If arsenic add he poured oh It, sulphate of sine. On eeaporatiniv 
an efferrescence takes place, arsenical larite quadrilateral prisms are oh* 
hydrogen car is emilted, and a black taiiM, which effloresce on enosnro 
powder falls down, which Is arsenic te the air. Zinc is preeipltated front 
in the metallic state, the sine bsring adds by the soluble earths and the 
deprired a portion of the arsenic, as alkalies; the latter re-ditsoire tha 
well as the water, of its oxygen. If ondpltate, if they be added In excese. 
one part of dor lliings and two parts Zinc decomposes or alters the non* 
of dry arsenic add be disSltled io a tral sulphates In the dry way. When 
retort.*^ a rtolent detonation takes fused with sulphate of potash, It con 
place, wheo the retort heronet red, rerts that salt into a sulphoret: the 
occasioned hy the sadden absorption sine at tbe same time being oxidised, 
of the osyeen of the acid by the sine, and parth^diesolved In the snIpbuKt. 
The arseniate of tine may be preci- When pulrerisM sine Is added tn 
pitated by ponying arsenic acid into fused nitre, or projected together sritll 
the snlnUhn oiacetate of tine, or hy that salt into a red-hot crueihle, n 
mixing a solution of an alkaline arse- rery Tiolent detonation takes place ; 
niate with that of sulphate of slue, iosomneh that It Is necessary for tbe 
It is a white powder, insoluble In operator to be careful in using only 
water, fly a similar process, sine small quantities, lest the tn^lttg 
may he combined with the moiyhdic matter should he thrown about. The 
arid, and srith IW oxide of tungsten, line it oxidised, and part of die eg. 
the tungstic acid of some, with both ide comtdnes with the alkali, Wltk 
of which it forms a white Insoluble which It forms a compound sotable Its 
compound; and with tbe chromic srater. Zinc decomposes comoHMl 
acid, the result of which compound salt, and also sal ammoniac, by com- 
Is equally Insoluble, hot of an nranffs hlnlng with tbe mnrletie acid. Tha 
red colour. Zinc likewise forms AHngs of sine likewise decomposa 
come triple satle. Thus, if the while alum, when boiled In a sohitioa of 
oxide of line be boiled in a solution that salt, probably ^ comMolng with 
of muriate of ammonia, a contidera- Its excess of acid. Zinc may be eoia- 
blc portion is dissolved : and though bined with pbosphoms, by prolecthlg 
part of tbe exide it again deposited small piecet of pbotphorut on the xine 
as the solution cools, some of it re- melted In a cruelbte. the sine being 
mains combined with the acid and covered with a little resin, to preveM 
alkali In the sotntlon, and is not pre- its nxMatioB, PbotphvreC of tiae la 
Otpltabie either by pure alkalies, or srbile, witb a shade of Mulsh irrtr, 
their carbonates. This triple sail hat a metalUr lustre, and it a Itttla 
do«>s not crystallise. If the aeiduloue malleaUc. When shie and photpha- 
tartrate of potash be boiled in water rus are eupoeed to boat la a retort, a 
w^ sine ffUnge, a triple compound red subliasate rieee. and IHtowtae a 
wflt be formed, which it very soluble MuM suMimate, hi needto eryslalt. 
|ti water, but not easily crystalltsed. with a metallic iMire. If xiuc aiw 
This, tike the preceding, eanont hr phoephorie add be bealed together, 
aree^iteted from its soTution. either with or without u MUe cbmreoat. 
by Mto or carbonated aikallet. A aeediy crystals are mbHmed. of o ail- 
trifle sulphate ot sine and Iron may very-whtto cwloar. All those, oaeorff- 
kc ihrmed by mixing tofother the lug m liidictier, are dbosphuretted 
•eHMiBUo of hwa and of xtae dlaaolved oaidas of aloe. Meal so ffho aMtalHo 
Ift trhtcr^ by diwel«fag ^ a«A 1 ooMWaaUoM af aiaa kffnrt Iwaii al> 



•JEIR- 

Ttidt trtated ot R farm * %riUls 
rompoand with aniitiiooy: »n4 iU.cf> 
fert* on iuM|t*ne**. tuanton, and 
moJyMeua. bare not yet been atcer> 
tained. 

ZIRCONIA, wae flret dleeovrred 
la the jargon of Ceylon, by Klaproth, 
in 1789, and (t hae elnre been. found 
In the Jacinth. To obtain it, the stone 
should be calcined and thrown into 
cold water, to render It friable, and 
then Mwdered in an agate mortar, 
bfis the powder with nine parts of 

ure potash, and project the mixture 

y spoonfuls into a rcd>hat crucible, 
taking care that each portion it fused 
before another is added. Keep the 
whole in fusion, with an increased 
heat, for an hour and a halt When 
cold, break the crucible, separate its 
cootents, uou der and boil in water, to 
dlssolTe the alkali. Wash the inso¬ 
luble part: dlssolre in niuaialiG acid; 
heat the solutimi, that the eitex may 
fall down, and precipitate tlie xircon 
by caustic fixed alkali. Or the xircon 
may be preclpib^ed by carbonate of 
eoda, and the cntbonic acid expelled 
by beat. Zirren ii a fine white pow¬ 
der. srilhout taste or smelt, but some¬ 
what harsh to the loneh. It is inso¬ 
luble in water ; yet if slowly dried, it 
roslesees into a semi4ranspareut yel¬ 
lowish mass, like gum-arabic, which 
retains nne-tbird its weight of water. 
It unitrs with at! the acids. It is in¬ 
soluble in pure alkalis i but the alka¬ 
line carbonates dissoWe it. Ilestrd 
with the blow-pipc. it docs not melt, 
bat emits a ydlowisli phosphoric 
light. Heated in a crucible of char¬ 
coal, bedded in clukrcwsl powder, 
placed in a stone crucible, and ex- 
nosed to a good foige fire for some 
hours, it undergoes a pasty fusion, 
which unites iU particles iulo a grey 
opaque mass, not truly vitreous, but 
more tesentbiing porcelain, to Ibis 
state it Is suamentiy hard to strike 
fire with slecU and scratch glassj and 
U of the specific gravity of v3> Tiierc 
Is the aams evidence for believing that 
tireonla is a roiapound of a metal and 
oxygen, ne Umt afiorded by the aetloo 
•f potaMium on tlie other earths. 

MtSITJK.h divided into two kinds, 
Ibn eoaunea nod friable. 

1. Conseon sidelte. Cedouryunow- 
Ish gioy t gUsteninf and resino-pear- 
\ji fractuio eoalhgtaintd. uneven; 
feebly traneluMid; an hwd M-*!>(• 
M8 


dote; very easily frangible *. epeetth 
gravity 3‘3. Its constituents are sfli- 
ca 43. alumina 29, lime S, oiUde ef 
iron 3. 

Z Friable xoisite. Colour reddish- 
wlilte, which is spotted with pale 
peach-blossom red; massive, and in 
very fine loosely aggregated granular 
coucretiuns: translucent on the edges; 
brittle; specific gravity 3-3. Its con 
stittenU are, sitka 44. aiomina 3% 
lime 29. oxide of iron Zfi. 

ZOOXATES- Combinations of the 
xoonic acid with the sal'flable hasesL 

ZOONIG, In the liquid procured 
by distillation from animal sub¬ 
stances, which bad been supposed to 
contain only carbonate of ammonia 
and an uH. llerthonet imagined that 
be had di-covered a peculiar weid, to 
which be gave the name of xoonic. 
Tbeuard, however, lias demonstrated 
that it is merely acetic acid combined 
with ail animal matter. 

Z«b;l»lIYTBS. Scarcely any che¬ 
mical experimeuts haA bequ^ubtish- 
ed on these interestiog subjenl, if we 
except the admirable dissrrtatian by 
Mr. Hatchett, in the Piillosophirai 
Transactions for IfiOQ. Prom this dis¬ 
sertation, and from h few experiments 
of Merat-fiuiilot, me team, that tha 
hard xuophjrtes are composed cbiefiy 
of three ingredients. 

iuin animal subsianre of the nature 
of coagulated albumen, varying in 
gpnsisli-ncy; sometimes being gelati¬ 
nous and almost liquid, at others of 
the consistency of cartilage. 

Z Carbonate of lime. 

3, Phosphate of lime. 

In some xnophvtes the animat met¬ 
ier is very scanty, and phosphate of 
lime wanting altogether; in othera 
the animal matter is abundant, osnd 
the earl by salt pure carbonate of 
lime : while in others the animal mat¬ 
ter is abundant, and the hardening 
salt a mixture of carbonate of limo 
and pbosphato oflime; and there is a 
fourth class almost destitute of eaxthy 
sails altogether. Thus, there are four 
classes of soopbytes; the first sesoos- 
hie poreellaneous shells; the seeood 
resemble mother-of-poarl ahelhi; tho 
third resemble erusta; and the fourtfa 
horn. 

1. When the nMufrgporu vfryfriM 
is immersed in dliutM pitHe acid, 
it effervesces strongly, and it soon 
dlaeolved. A few tcuUiwua psgti^ 
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la the talatlan, which It other- lincht ^rMliitUta ‘of phoi]Aata of 


wlar traneparoBt and eototirina Aia> 
tBoala itrecIpttatM nothing c but itt 
carbonate throws down abundance of 
carbonate of lime. It Is eompoaed, 
then, of carbonate of time and a. 
little animal natter. The following' In the state of 
soophytes yteid -Marlf the same' 
results;— 

Msdrepora murieata. 

■ labnintblea. • 

Millcpora cerolea. 

- alcicornis. 

Tubipora mustea. 

9. When the matirepora ramta is 

plunged into weak nitric acid, an , _ _ _ 

dferreseenre Is equsllT produced ; i carbonate of lime when treated with 

in nealesialn «a«Olt tea tMloAM ' ftlsA mflewJtetA *Aa»Kga«am#san 


bot alter all the sotnble pan i« takao 
np, there remains n membrane whieh 
retainak-ompletrly the original ahape ' 
of the madrepore. The cnbetance 
taken up la pore llase. Heuee, this 
madrepore le eompoaed of carbonate 
of lime, and a membranaecoua snb- 
atanee, which, aa in mother-of-peari 
ahells, jfh’dns The flgnre of the ma- 
drepoi^. Hm foHowittg aoophytea 
yieid*neBrly the eane reeatta r— 
hfadrepora faseienUria. 
Millepora eellulota. 

- faaetatls. 

- I^nealm 

Iris bippnrls. 

The following substaneee, analyted 
hy Merat-tittillot, belong to tbie dasa 
ft-ora their eompositton. Uiongh it Is 
diiHcuIt to say wliat are the apcelm 
of aoophytes whUh were analysed. 
By rmf eorat, he probably meant the 
gt>rg<mia neUH$, Uiu'tgh that sub¬ 
stance Is known, fron Hatchett’s 
Mialysis, to contain aiso some phos- 
phAt# 

White Red Arltfulated 
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Carbonate : 
oflimc ' 

1 M 

b3-b 

49 

Animal i 
matter 

f ^ 

«e-b 

SI 


lee 

toire 

100 


S. When the ntodrepero polpmor- \ 
pdwia steeped la weak attrie acid.j 
IlhBsaps cenOnuee nnebaugod ; there 
ramulning a tough membranaceous 
au h at anee of a srhite colour and 

I, diUtt urtth a transpareid i «ta of sUrert 
The add aolutioa yiolds a. 


Uma, when treated with ammonia, 
and earboaate of ammonia tfarowa 
down a eopious precipitate of car¬ 
bonate of lime. It is composed, 
therefore, of animal aubstance, partly 
' ielly. partly in that of 
membrane, and hamieaM by ear- 
banate of Ume, togetbor with a Uttlc 
phosphate ef lime. 

Fbittra faUacta, treated in the 
came manner left a linrly reticulated 
membrane, which possessed the pro¬ 
perties of coagulated albumen. Tha 
aolutlon contained a little phosphate 
ef lime, and yielded abundance of 

It 

the alkaline carbonates. The corof- 
Hna opunHa. treated in the tame 
manner.yielded tlie same constituents; 
with this diSerenee, that no pitoo- 
phate of lime could be detected la 
tbe fresh %nraltlne, bat the solotlnn 
ef burnt corrsline yielded trsces of It. 
The trit aekraeea eabihits the ssmo 
phenomena, and is formed of tbe 
same coaatttuents. When disaolat^ 
in weak nitrie acid, ita eotouring 
matter fall* in the state of a doe red 
powder, neither soluMe in nitrie nor 
mnriatle acid, nor changed hy Ibem; 
whereas the tIngelBg matter ef the 
tubipora mutien is destroyed hy these 
seids. The branches of this iris are 
divided by a aeries of knnu. These 
knots are eartilagineous bodies eon- 
neeted togrtber by a membraneous 
coat. Within this coat there to a 
eonleal earlty BIted with tlie earthy 
or eorraline matter ; so that, in the 
rsNumt Hale, the branehes of the irto 
are capable of considerable motion, 
the knots answering the' purpoio of 
Joints. See fc’ornf. 

Mr. Matcheit analysed manyspecica 
nf eponges, but foond them all simUar 
In their eMnpoeitlon. The opoaria 
eaneeUata. ocutata. Ipfandibuttfor. 
otit, paJmata, and o0etnati*. may bn 
mentUined as speriWns. They con¬ 
sist of gelatine, whieh they gradually 
give oat to water, and a thin brItUo 
membraneoua auliatanoe, whioh pos- 
seases the propertlea of aoagalated 
albumen. 

ZUNBSRIRZ. •nader tta. Sm 
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Chkmistiiy, considered as a science, is only of modern 
orii'in. Many of the arts, the processes of which clieiuistry 
undertakes to explain, and has gieatly improved, were dis¬ 
covered at an early peiiod in histoiy ; but they were mciely 
lucky inventions, followed merely as arts, without any know- 
ledifc of the principles or properties of matter by which 
the processes might be illustrated or improved. Much 
labour must have been bestowed, and many important facts 
observed and collected, which in future times were to be the 
foundation of science. 'I'he same observation may justly be 
applied to the labours of the alchemists in the middle ages, 
who in the ardent pursuit of the Philosopher’s Stone and 
the IClixir of Life, left no process unattempted, no mixture 
untried, and persevered in their operations with ii patience 
whieh could have been produced only by the intense anxiety 
to make the important discovery which they imagined pos¬ 
sible, and from which they expected to dcrijjie unbounded 
good. 

tsome of the arts, in the practice of which the mdfierns 
are still very far from j>crfi;Ction, were in use amon^t the 
earliest nations on record. The arts of metallurgy, dying, 
and pottery, -were a very early invention, and most nations, 
even those in a state of comparative barbarism, in every part 
of the world, are found to be more or less acquainted with 
them, iievcral chemical processes of a difficult and abstruse 
kind, have, indeed, been exercised by nations in times of 
very remote antiejuity, as we learn from the evidence given 
of the skill of Tcn.vi. Cain, and the dissolution of the Golden 
Calf by Mosks. The art of fennentation, or of making wine, 
was known in ancient times ; as is proved by the intoxica¬ 
tion of Noah, there being no inebriating quality in the un- 
lermented juice of the grape. The Egyptians were very early 
ac(|uainted with the ]>repuralion of wine, as is proved by the 
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tradition of Osiris, or Bacchus, havluir traversed the •jl'ihe 
for the purpose of tcachinij it to all nations : riu-y were also 
skilled in the manufacturing; of metals, in medirinal e!i,- 
mistry, and in the art of emhalmini; dead bodies, hui" heiSne 
the time of Moses ; as ajrpoars from the me.ition made of 
Joseph’s enj), and from the pliysieiatis ladn:; oi dered t(» em¬ 
balm the body of .lacob. They practised also the aris of 
dyinjj;, and of inakin>; coloured yliiss, at a very early pi’iiod ; 
as has been j;atherc(!, not only li'oui tlie tesliinony of t^ti-.d>o, 
but from the relics found nith their mummies, ami lioin the 
j;lass heails with whieh these mummies jire soinetiines 
studded. 'J'he late discoveries of IJel/oni, also, prove, that 
in the preparation of colours, the ancient l'ii'y|)tia:).s were 
unrivalled; for, on openini; some of the royal ti.mhs uhieh 
had, for .asje.s, been buried undiT a j;rcat depth of sand, the 
sralls were found to he coveted by paitilintts of the most 
brilliant anrf permanent hues : indeed, superior to any tliini; 
produced in modern times. The far-fiimed purjile of'l'vie 
is another prottf tif the perfection to which the art of dying 
had been carried; and their intercourse with the Cornish 
miners may he considered a [irohulile evithnice of a solution 
of tin heini; ustnl by the Tyrians lor that purpose. Woot/, 
silk-dyiin;, porcelain, paper, i;nnpowdcr, and other munu- 
faclnres, in China and India, mnst have been discovered 
and brought to their pre.sent st,ite of perfection at a very 
early period ; for it must he remenihered, that in these 
countries the stale of the arts lias lout; been what it is at 
tlic ly esent inonn nt. This we l(>arn lioiii their oan writ- 
intr-', ^nd from the well-known habits of the tiliincse and 
Indian.s to |)toduce little or no ehange in tlieir social and 
other in.sti'utions, alter they have onee attained the desired 
c;id. 

In the piocessos of the arts necessary for the prcpai ation 
of colours, the I'igyjitians and (lie (iit eks att.iiiu d a p*'i tec- 
tion unknown to modern times. 'I'lie vivid fieshness ot the 
paintings in the tombs of the ancient ligyptians, which 
have lately been examined, astonishes every hi'holder ; and 
alter several thousand years they npp<‘ar as if tinished hut 
yesterday. '1 he same ohservation will apply to the paint¬ 
ings on tlu‘ walls of tiie houses in the town of Pompeii, near 
Naples, whicli for so many centuries was buried uiuier the 
ashc.s of Mount Vesuviu.s. 

'The fashion of Aaron’s garments clearly indicates that the 
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art*! of motallurary; of dyinjj leather red, and Unen blue, 
jxit ple, and scarlet; also of distinj^uishin^, and enjrravinjf 
|)r<-ciims stones, wcie practised amonij the Israelites of old. 
'J'Kcsc arts, tlicy had, doubtless, learned in Kfjypt, which, 
at that lime, was the cmporiuin of every known science 
and art. 

The firecks, as described by Homer, do not appear to 
lia'/e made •Treat proirres.s in the arts connected with che- 
mi'tiy. 'I'hey were uiiac<niainted ssdth iron ; their arms and 
ntcasils hcin'T n:ade of brass. At the period of the greatest 
glory of tile (ire<'ks, their attention does not seem to have 
lioen partieularly direeted to these subjects ; and their men of 
^(■iencj* either oeeu|ned themselves with di.sputcs on meta- 
jihv-.ical topies, or if they turned their attention to physics, 
they jmrviied a similar course, aud instead of making re- 
searebrs into the operations of nature, and of investigating 
by experiment, the'v preferrerl to devise theories in the closet, 
wbieb fuiitislu'd sulijeets of dispute. Occasionally, however, 
we meet with some happy eonjecturcs in their works. Thus 
'I'liales supposed water to be a compound body, formed of a 
hi:-Illy inllammaMe principle, and the chief jiromotcr of 
(MUilnistioii ; which is not very far from what is now 
K'liou’i to be the case, water being compounded of o.vygeii 
and bv'lioucn gases, both of them indaaimahle ; and o.xygen 
being llie eliief supporter of combustion. He al.so believed 
/fV.' to b<- the usuit of the vivid motion of the particles of 
bodi: s. 

It (ii'cs not appear that there were any men amongst the 
more ancient (Jieeks and Homans who devoted thciu.?Plves 
to il.e stu Iv end practic’c of chemistry; hut in the second or 
thiiil eintvny, tlure originated a pursuit which occupied 
t!i" ifcr'.ti'ei id the world, and employed the thoughts and 
lebo'gs cf iimiiiner.ihle individuals; aud iu llie luiddie ages 
it pii viii 'i to a still greater extent. 

'lie o’jeets of the alehemists svere the tr.ansimitation of 
nu tals into gold, and the discovery of an universal remedy, 
or /■'!!.I if •;/' //■■/(' •• both of wbieb they expected w.'uld bo 
accutnplisbed by moans of the Phiiuxophi'r'x Staiw. As they 
joined intbusiasm uith mystery, and promised svith bold¬ 
ness wlint exceeded the steady limits of piobability—as they 
er<‘at<'d for their use a symbolic language, and mingled their 
doctrines M’ith the philo.sophic and mythologie reveries of 
all tlie existing sects and secret societies, they obtained 
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zealous disciples amongst the lovei-s of the marvellous, whilst 
they found powerful enemies in ail true phitosuphers. Wo 
hnd alchemists amongst the Manicheeans, the Essenians, 
the Hermits of Thebes, the Cabalists, the Gymnosophists, 
the Uosicrucians, and the Illuminati. The jugglers of India, 
Asia, and Europe, were associated for many ages with the 
pretended possessors of the Philosopher’s Stone ; and inrny 
princes, in the efforts they made to destroy them, were, per¬ 
haps, prompted by alarm for their own safety, rather than 
by an abhorrence of such eri'ors. Some, however, were 
actuated by a real love for true philosophy. Dioclesian 
ordered all the writings relating to the great work (us it 
was termed) to be destroyed; and since the adojition of 
Christianity, popes and kings have often fulminated their 
anathemas and proclaimed their decrees against the alche¬ 
mists, without, however, doing any thing towards curing 
them of their folly ; for when an enthusiastic pas.siou gives 
energy to the opinions of men, all power is opposed to them 
in vain. 

The credulous part of the people, in what are called the 
middle ages, seem to have generally believed that the secret 
of the Philosopher’s Stone was possessed by some few, who 
were waiting only for a favourable ej)och for manifesting their 
power in all its mightiness. Arnold, of Villa-Nova, was 
said to have converted iron into gold, at Home ; and Kay- 
mund Lully to have effected a similar opeiMtion helore 
Edward the«First, iit London, of which it was said that gold 
nob^s were made. 

A^ut the beginning of the thirteenth centuiy, many use¬ 
ful and highly valuable discoveries began, however, to be 
made known liacoii happily described the alchemists us 
similar to those husbandmen, who in searching for a treasure 
supposed to be hidden in their land, by turning up and j»ul- 
verizing the soil, rendered it fertile. In searching for im¬ 
probabilities they sometimes discovered realities. The most 
successful amongst them, at the commencement of this 
epoch, were Albert, iti Germany, and lloger Ccommonly 
known by his appellation of Priar) Bacon, in England: 
though these men seem not to have been wholly led away 
by the visions of their contemporaries, but to have culti¬ 
vated science in many respects in the most laudable manner. 
They, especially the latter, seem to have as far exceeded the 
common standard of learning in the age in which they lived. 
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as any philosophers who have appeared in any country, either 
before their time, or since. But, within a hundred and 
twenty years from the death of Friar Bacon, the nobility 
and i^cntiy of England bad become so infatuated with the 
notions of alchemy, and had wasted so much of their pro¬ 
perty i»i search of the PInlosopher’s Stone, as to render the 
interposition of government itecessary to restrain their folly. 
The following act of parliament (which Lord Coke called 
the shortest he ever met with) was passed 5th of Henry IV. 
“ None from henceforth shall use to multiply gold or silver, 
or use the craft of multiplication ; and if any the same do, 
ho shall incur the pain of felony.” It has been suggested, 
that the reason of passing this act, was not an apprehension 
lest men should ruin their fortunes hy endeavouring to make 
gold, but a jealousy lest'governnient should be above asking 
aid of the subject. Tliis act, whatever might be the occa¬ 
sion of passing it, though it gave some obstruction to the 
public exercise of alchemy, yet did not cure the disposition 
for it in individuals, nor leinove the general credulity; for 
in the 55tli of Henry VI., letters-patcnt were granted to 
several people, by which they were permitted to investigate 
an universal medicine, and to perform the transmutation of 
metals into real gold and silver, with a non obstante of the 
forenientioned statute, wliicb remained in full force till the 
year Kirill, when being conceived to operate to the discou¬ 
ragement of the melting and refining of metals, it was for¬ 
mally repealed. 

The beginning of the .sixteenth century was remarkable 
for a great revolution produced in the European practic? of 
physic, by means of chemistry ; for i’aracclsus, famou^ for 
curing syphilis, the leprosy, and other virulent disorders, by 
means of mercurial and antimonial preparations, wholly re¬ 
jected the (ialcnical pharmacy, and substituted the chemical 
in its stead. He had a professor’s chair given him by the 
magistracy of Basil, and was the first who read public lec¬ 
tures in medicine and chemistry, and subjected animal and 
vegetable, as well as mineral substances, to examination 
by fire. 

So great a genius as Paracelsus, could not fail of becom¬ 
ing alike the subject of the extremes of panegyric and satire, 
lie has accordingly been esteemed by some, as a second 
Ksculapius; others have thought that he was possessed of 
more impudence than merit, and that his reputation waa 
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more owing to the brutal singularity of his conduct, than to 
the cures he performed. He treated the physicians of his 
time with the most ilUhei'al insolence, telling them, “ that 
the very down on his bald pate had more knowledge than 
all their writers ; the buckles of his shoes more learning than 
(ialen or Avicenna ; and his beard more experience than all 
their universities.” He revived the e.xtraviigant doctrine of 
Rayimind Lully, concerning an universal medicine, and un¬ 
timely sunk into his grave at the age of forty-seven, whilst 
he boasted himself to be in possession of secrets, able to 
prolong the present period of luiman life to that of the 
antediluvians! 

Hut in whatever estimation the merit of Paracelsus, as a 
chemist, may he held ; certain it is, that his fame excited 
the envy of .some, the emulation oT others, and the industry 
of all. TIjosc u’lio attacked, and those who defended his 
principles, equally promoted the knowledm* of chemistry ; 
which, from his time, by iittraeting the notice of physicians, 
began, every where, to be sy.sleiiiatieally treated, and more 
generally understood. 

Soon after the death of Paracelsus, which happened in 
the year l,ajl, the arts of mining and (hixing metals re- 
eeivf d great illustration front the works of ({eorgius Agrtcola, 
a (iennan physician. 

J.,a/;arMs Krekern (assay-master-general of the empire of 
(iermany) followed Agrieola in the same pursuit. His 
svorks wero- first jjuhlished at Prague, in lo/-!, and an 
Knjrlish translation of them, hy Sir John I’ettus, came out at 
Lttntlpn, ill KiS.'l. Several others hai'O been published, 
chiefly in (Jerinany, upon the same subject, since their time, 
(iermany, indeed, has for a long time been the great school 
of metallurgy for the rest of Europe ; and the Rritish owe 
the present flourishing condition of their mines to the wise 
jKiliey of Queen Eli/abeth, in grunting gi-i*at privileges to 
Daniel Houghsetter, (Jbristopher 8ehut/, and other(ieriiians, 
whom she had invited into England, in order to instruct her 
subjects in the art of metallurgy. 

It was ill the seventeenth century that chemistry was first 
cultivated as a branch of jdiilosopliical science. Lord Paeon 
pointed out the folly and absurdity of the course adopted 
by the ancients, M’ho formed theories independent of exjieri- 
fiaent and observation, and of the irregular and uii.systeniatic 
empiricism of ttie alchemists. He shewed that in order to 
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kiKiw the secifts of nature, we must consult nature herself, 
and that it was only by a series of observations and expeii- 
nicniN, and careful coinpurisoii of the results, that we could 
liope to arrive at useful knowlcdjje. It was no small benefit 
to tlie world to have pointed out the true road to improve- 
iiKMt, and alter Lord Bacon arose, many philosophers 
|)ro;*-. nted with ardour the course he indicated. The Hon. 

r.oyle was born on tlio same day that Lord Bacon 
(lied. I'osM■^^ed of an uinplu fortune, and of the desire to 
iuijnot e human kiuiwledi^e, he applied himself with diligence 
to pliilo'oiiliieal studies, and made such progress and such 
discoverits a> have secured to his name an honourable place 
amongst tlio jnoiurjters of science. His attainments were 
hi” Itly esteemed by Sir I.saac Newton. Chemistry and Natural 
I’hiiosopliy Were the objects of bis researches. 

'I'he estaldisbinent of the Royal Society in 16G2 was of 
importance in tiie promotion of chemical science. This was 
a focus to which the discoveries of different men might be 
brought, and tlie mutual society of men engaged in similar 
]iur.suits, slimuiated to make more arduous ufforts to promote 
knowledge. Mr. Boyle was chosen Bresident of the R>yal 
Society in the year but objecting to the oaths required 

on the occasion, as unnecessary and inexpedient, he never 
ascended the eiiair. 

Ko’oert Hooke, a contcmjtorary of Mr. Boyle, is pre-eminent 
as among tiie fouiuler.s of chemical science. By his researches 
he contributed much to e.xtend the knowledge possessed of 
inimeroiis eliemieal bodies, and wa.s able to give»esplanations 
ot cbemic.il phenomena, wliieli still appear cieditable jjfter 
all the advances of modern science. His theory of combustion 
is particuliii'ly entitled to notice, and the following extracts, 
from his Mierograjihia, will illustrate his views. 

“ I’rom the experiment of charring of coals, whereby we 
see, th.it notwithstanding the great heal and duration of it, the 
.solid jiarts of the wooii remain, whilst they are preserved 
from the free access of the air, undissipated, we may learn 
that wliich has not, that 1 know of, beeu published or hinted, 
nay not so much as thought of by any, and that in short is 
tills: 

“ First. That the air in which we live, move, breathe, and 
which encompasses vciy many, and cherishes most bodies it 
Vncompa.sses ; that this air is the menstruum or uuiversul dis¬ 
solvent of all sulphureous bodies. 
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Secondly. That this action performs not till tlw body be 
first suffidently heated, as we find requisite also to the dissolu¬ 
tion of many other bodies by several other mcnstruums. 

“ Thirdly. That thi.s action of dissolution produces or 
generates a very great heat, and that which we call fire; and 
this is common also to many dissolutions of other bodies 
made by mcnstruums, of which 1 could give multitudes of 
instances. 

“ Fourthly. That this action is performed with so great 
violence, and does so minutely act, and rapidly agitate the 
smallest parts of the combustible matter, that it produces in 
the diaphanous medium of the air, the action, or pulse of 
light. 

“ Fifthly. That the dissolution of sulphureous bodies is 
made l)y a substance inherent and mixt with the air, and is 
like, if not the very same, with that which is fixt in saltpetre, 
which by multitudes of experiments that may be made with 
saltpetre, will, I think most evidently be demonstrated." 

These views and their applications he has farther extended 
in a work published in I677> called the Lampas, and he has 
offered suggestions respecting the nature of fiame, which arc 
highly creditable to the acumen of his genius. 

Fire was regarded by all the earlier chemists, as a principle 
resident in all forms of matter, and capable, under certain 
circumstances, of being separated and rendei'ed evident. This 
notion was first combated by John Rev, a physician, of 
Perigord, in France. In l(V29, Brun, an apothecary, of Ber¬ 
gerac, having melted two pounds six ounces of tin, found the 
M’hqle was converted into a calx, weighing seven ounces moro 
than the tin employed. This fact was decidedly at variance with 
the (Opinion of fire being separated by the melting. On this 
he consulted Rey, who in 1 (>30 published a tract on the sub¬ 
ject, in which he .shews that the increase of weight was to be 
attributed to the absorption and suliditication of air; which 
was the tivie explanation of the phenomenon 

In 1()74, John Mayow's ti'ucts were published at Oxford. 
In these, he adopts the views previtnisly divulged by Hooke, 
but extends and embellishes them, lie contends that there 
exists in the atmosphere a spirit necessary to life and fire, 
identical with that j»ent up in saltpetre ; that when metals are 
burnt they absorb it, and hence arises the increase of their 
weight. He maintains that nitric acid effects also a similar 
change that the same principle is that which produces acids } 
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|ind is £onecme<i in ciinJPHlng sulphur into an acid, that it is 
jneccssary for the rei^^lition of animals, the vegetation of 
plants, anil for combustion. These ideas of Mayow’s clearly 
^i^t/int the projierties of oxygen gas, as ascertained by the 
Veseaiches of modern science, and are honourable anticipa- 
tetons of. wbut recent discoveries have been able clearly to 
prdve and illustrate. 

discovery of the tbcrmonieter by Bantorio, of Padua, 
.fiirnwhed cheini.sts svith an instrument of the utmost iinpor- 
tanc^*iu their researches. This philosopher was born at Capo 
dTstria in Itifil, and died at V'enict* in HI.'lG. This instiaia 
nicnt was much iinprcived by the Aeadeiiiicians del Cimenti, 
who associated tir.stin l.'itil, under the patronage of the Grand 
Duke of Tuscany. These c.vperiinentalists added several im* 
portant facts to the stock of scienlitic information ; amongst 
other'thiiigs, the knowledge of the expansion of water previous 
lo ita freezing, and although not the first discoverers, they had 
Gie 3^i'it of cal^ng the attention of men of science to a very 
cnriolt phenomenon, which at first view appears to be a 
tvAe&Xm of cold. (See Article Canoaic.) 

Our illu.strioiis countryman, Newton, in addition to his most 
important discoveries in Natural Philosophy and Astronomy, 
also rendered essential .seivicc to (’hemistry, by his improve¬ 
ments of the thermometer. liy shewing how to graduate 
difTcrent themiomctei's, so a.s to render them correspondent 
one to another, he enabled philosophers to record the result of 
their observations in such a manner as to be intelTigibie. 

Whilst in this country (’hemi.stiy was zealously studisid, it 
was no less so on the ('ontinent. In the Royal Aciyiemy 

of Srdenees was instituted at Paris, under the protection of 
Louis XIV. Amongst those uhose contributions enrich its 
annals, we are particularly indebted to Homberg, Geoflroy, 
and the two Lemerys. 

Homberg was a most active and zealous experimentalist, 
land met with much success. He discovered the boracicacid, 
|which he prepared under the name of sedative salt. He was 
^ilso the discoverer of the pyrophorus. 

(ieoflVoy do.serves much praise from' his application of 
icheinicul science to the benefit of mankind, in preparing of 
medicines He is .said to have been the first compiler of the 
Vans Pharms^ewpada. 

^ The elder I,rjueiy had the merit of liberating Chemistry 
Prom the mystrey in which it was involved by the technical 
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phrases and langua^, in which i^^ftrines were expressed^ 
by its professional cultivators. In mr public lectures he exif 
plained its doctrines in language intelligiblo to ordnutry men, 
and made those things appear easy and simple, which whci^ 
wrapt up in dark and artiliciully perple.vcd twins, seem'' 
incomprehensible. 

Beecher, who was born at Snires, in (.Jerniany, in 102.5, 
added considerably to the knowledge of natural bodies. He 
greatly improved the instruments used iu tlie chemical labora¬ 
tory, and much simplified many of the necessary operations, 
by wbicb he much facilitated the researches of future chemists. 
He spent n)uchufhis time in visiting minus, undin examining 
mineral bodies. 

As a practical chemist, his merits arc very great; hut in 
his writings, the theories by which he endca%’ours to e.xplain 
the phenomena of nature, and the results of his e.spcriments 
are very much involved in mystery, and where they can be 
understood, they appear to he contindictory, and untrue. 
He supposed that tliere were five elementary subsfknces, 
water, air, and n vitrifiable, an iniiainiuable, and a nterfurial 
earth ; he supposed .acids to be derived from the union of 
earth and water; and stones to be the result of the combinations 
of two kinds of earths ; and metals the result of the union of 
the three kinds of earths in various proportions. These are 
dreams and delusions, hut do not take from the met it of his 
discoveries as a practical chemist. 

Stahl, the I’russian, followed the footsteps of the illustrious 
Beefier. It was the opinou of these two philosophers, that 
fire i^teis into the eomposition of all inflammable bodies, and 
into metals, and must minerals ; and in that condensed state 
it was eallc'l phlogiston, (latent fire,) to distinguish it from 
file in its t.ee .state. Tlicv tell us that fire (phlogiston) is 
actually ti material body, tind liable to be modified by tho 
influence of circunistaucfs. In bodies liable to burn, it exists 
in a latent state ; place them in < irenmstances in which com¬ 
bustion is produced, you then will behold it, perceive it 
opi'rate, and feel its iiifliience. 

\'an llelmont was accounted a magician, and was tortured 
by the IiKjuisition ! He first gave the name of (g«.v to those 
vapours which lescinble the air we breathe ; and he illustrated 
his theory by some phonomeua of the animal economy, such 
as the suflbeatiun of workmen iu mines, the accidents occa- 
aioued by the vapour of charcoal, and that destructive atmoa- 
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phere which is breathed in cellars where liquors are in a state 
of fermentation. He accounts for several diseases upon this 
principle ; and ascribes the propaf^ation of epidemical dis¬ 
orders to noxious vapours with which the air is infected. 

The progress of useful chemistry was, however, much im- 
pedc'd about this period, in consequence of its cultivators 
beiiTg, to a qroat extent, physicians; who fondly hoped that 
this .srionce was to furnish the means of explaining all the 
fiinetions of the human body, as well a.s to account for the 
origin of disease and the operations of medicines. These 
noti<ins had originated with Paracelsus, and were soon favoured 
by Du (.’hesne, Maycme, Mynsicht, and I>e la Boe. The 
Inininn body, according to the last named physician, was a 
clK'inical apparatus, where the heart is excited to action by 
the fcrnientatioii of the blood. From the food, digested in 
the .stomach, there arise vapours distilled into the brain, which 
sends spirits to all the other organs of the body. Diseases 
de])end on fermentations which corrupt the humours. From 
the flnii'.s, in a st.ate of eflervescence, precipitations, dissolu¬ 
tions, and despumations take place, similar to those in a 
barrel of wiin* Our great Alayow, even, who had some 
glimpse of modern discoverie.s respecting oxygen gas, sup- 
poseil that the inflammable particles of the air insinuated 
themselves into tlie blood, and produced a sort of vital com¬ 
bustion «-ifb the sulphureous elements of that fluid. Willis 
framed a physiological hypothesis, in which he supposed that 
a continual extrication of igneous vital spirits Was going on 
in the brain :—the blood he considered to ferment like l^er; 
spasms, he thought, arose from an c.xplosion of salt and sul¬ 
phur in the animal .spirit: and scurvy, from n slate of the 
blood similar to failed musty wine. It seems, that, in this 
instance, as well as in every other branch of philosophy, the 
liiiman mind must run through all the devious tracks in the 
labyrinth of error, before it could decompose the truth. 

Many men, however, rose up towards the termination of 
the 17th eentnry, W'ho made a multitude of discoveries in 
chemistiy that tendi d, in a remarkable degree, to the improve¬ 
ment of several useful arts. 

Lemery’s very accurate course of practical chemistry, 
appeared in Ifi/U. Dlaubcr’s works had been published at 
dirierent times, from Kilil to Kifil, when his tract, entitled 
Philosophical Furnaces, came out at Amsterdam. Kunckcl 
di#d in Sweden, in 1/02; he had practised chemistry for 
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above 60 years. Havinif Imd the saperintendoncy of several 
giass-hntises, he bad an excellent op(>oitunity makinj^ 
many experiments in that way; and enamellers, and makers 
of artiheial gems, say that they can depend rnoix* on the pro¬ 
cesses and ohservntioiis of Kunckel, than upon those of any 
other antborupon the same subjects. 

Hermann Hoerhaave, a learned physician of the University 
of Leyden, deserves to be noticed as a promoter of chemical 
seien<-c-. He \v,ss a native of that city, being horn in IGiW, 
and died in 17<iH. Although not pre-eminently successful 
as an ex])erimentalist in making new discoveries, his works 
M-ere paiticulaily excellent for clearly and ehxpiently explain¬ 
ing the wliole of the clicuiieal knowledge possessed by the 
world in his day. 

Dr. Ste|)heti Hales was a most diligent and acute observer 
of nature, and he deserves as well tor tiie ingenuity of his 
experiments, and his apparatus, as for the soundness of his 
conetu.sions. He particularly directed his attention to the 
physiology of vegetables, and the analysis of tlie air, and he 
may justly he eonsidered as having prepared the way for 
tliose hriiliunl tiiseoveiies which were soon about to be 

made. 

The next gieat discoverer in the science of chemistry, and 
who onl>liinj>ed most of his predecessors, was Dr. Joseph 
Hlack, of the I’nivcrsity of Kditihiirgh. If we consider the 
iinnu'fliate importance of the discoveries themselves, or their 
iiilluenee on*otli«'r hranclies of chemistry, they may be ennsi- 
ilei-ij/l as forming an an a in the science. His attention was 
first ^lirected to the change j)roflured upon chalk by the 
ar'tioii of fire. Chalk is an insipid body, but when heated in 
the fire, and made red hot, it is changed into rjuickiime, 
M'hich is highly acrid and caustic, tlie ransc of this change 
wa.s, before this time, u.sually .supposed to be the absorption 
of fii-e; liut Dr. Hlack ascertained that the weight of the 
chalk was greatly diminished ; and that, therefore, the chalk 
insteatl of having gained an addition of new matter, must 
have parted with tvhat it formerly had. Thi.s led to the dis¬ 
covery of a pt’.'uliar aeriform fluid, which is combined with 
chalk in its ordinary state, but wluch is driven off by heat, and 
thus denominated fixed air, and it is that which is now usually 
termed carbonic acid gas. He ascertiiined that the same 
aeriform body combined with magnesia, or with soda, or 
potash, rendered them mild ; but when it was driven off by 
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lieftt' they *1*0 became acrid and cauaUc. Dr. Black also 
directed bis attention to the subject of heat. He bad 
observed, that when snow was nieltiiig, although the tempera¬ 
ture of the air might for several days be much above the freezing 
point, and although it be so in pools in which there was no 
ice or snow, yet that where the ice or snow was melting the 
thermometer never indicated more than 32o. This led to the 
hypothesis of latent heat, which we have explained under the 
article Caloric ; and he made numerous other discoveries of 
the eSiects of steam, and of the effects in general which arc 
produced by the conversion of liquors into solids, of solids into 
liquids, and liquids into aeriform bodies. These also are 
noticed in the same article. 

The phenomena of fixed air, now called carbonic acid gas, 
were examined by Dr. Macbride of Dublin, a chemist, to whom 
society is indc;bted for improvements in the art of tanning. 
He verified and farther illustrated all the views of Dr. Black. 
In l/fi-'i. Dr, Brownrigg communicated important information 
to the Royal Society on the same subject. He remarks that 
a more intimate acquaintance with those noxious airs in 
mines, called damps, might lead to a discovery of that subtle 
principle of mineral waters, known by the name of their 
spirit; that the mephitic exhalations, termed chnak damp, 
he had found to be a fluid pcrmmiently clastic : and that from 
various experiments he had reason to conclude that it entered 
the waters of I’yrmont, Spa, and others, imparting to them 
that pungent taste whence they are called aciduia.*, and like¬ 
wise that volatile principle on which their virtue clj^efly 
depends. In I7bl^ Mf. Lane called the attention of the scien¬ 
tific world to the fact, that iron is di.ssolvcd in water in^reg- 
nated with fixed air. These were highly important discoveriea 
respecting this g.as, and led the way to the researches of 
other philosophers. 

A new substance also of gaseous nature when free, but also 
usually found in a fixed state, combined with other bodies, 
was discovered by Dr. Rutherford, in 1772. This was nitro¬ 
gen. He had found that when animals were confined in a 
portion of atmospheric air, they produced fixed or mephitic 
air, and this being removed by a caustic alkaline solution, he 
found the remainder to consist of an air which extinguished 
flame, and destroyed life, though it did not, like carbonic acid 
gas, occasion a precipitate in lime water. 

Dr. Priestley now began to take the lead in scientific research. 
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In I7^f his attendon was drawn to Pnenmatic clieMtatry« Id 
cansefiiience of residing near a brewery, In which he used to 
nmu.se himself with experiments on the fixed air produced by 
fermentation. When he removed from that neighbourhood, 
he ivas obliged tu make the fixed air for himself, and one 
experiment led to another, until he had contrived aconvcnient 
apparatus of the cheapest kind. ' 

Dr. I'riestlcy’s first publioation was in 1772, when he 
explained the mode of impregnating water with carbonic acid 
gas j and in 177*'l, his “ Observations on different kinds of Air,” 
were read before the Royal Society. This paper is full of 
new facts, and in particular he treats of the influence of grow¬ 
ing vegetables on flic purity of the atmosphere. In 177<’i, the 
Council of the Royal Society presented him with Sir Oodfrey 
Copley’s medal. Dr. Priestley’s grand discovery, which alone 
would be sufficient to immortalize his name, was that of 
oxygen gas, which he procured from red precipitate and red 
lead. Resides oxygen, he discovered several other gases; 
and was the first who collected ammonia, and sulphurous 
and muiiatic acid, over quick.silver. 

What is paiticularly remarkable in the character of Priest¬ 
ley, and which, fiom its intimate relation to the improve¬ 
ment of science, must be here noticed, is tlie extreme 
modesty with whicii he always spoke of his diseoveries. and, 
ns it indeed si’cmcd, the surprise with which he himself re¬ 
garded the Iniportanee attributed to their results. Otiiers 
have carefully concealed the agency of chance in their ac¬ 
quitments ; Pric.sth'v seems to have wished to attribute 
eveiw thing to it. lie reaiarks, with .singular candour, how 
often he had thus been faviiured without peiceiving it, how 
many times he posse.ssed new stilisianee-s without distinguish¬ 
ing them; and he never dissimulates the erroneous views 
which sometimes directed him, and wliieh he only recognised 
by experience. His great chemiral work is, indeed, not a 
scries of theorems, deduced one from the other; it is a sim¬ 
ple record of his thoughts in all the disorder of their suc¬ 
cession. 

In i77*K Bergman, a Swedish chemist, published his 
Opusciila. He applied himself to analytical chemistry with 
great success; and Ids superior mind, rising above theories 
and hypotheses, readily embraced truth as disclosed by re¬ 
searches, whether in accordance or opposition to precon¬ 
ceived opinions. M. Scheeie still further extended the 
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boundaries of science. He was the discoverer of baryta; 
also of the method of ohtaininf; citric and tartaric acids, 
and of chlorine; of the existence of nitrogen in ammonia. 
In his essays on l’ru.Hsii\n bine, on milk, on the acid matter 
of fruits, and on ether, he has shewn great skill a.s an ana¬ 
lyst, and great invention as an experimental chemist. He 
ohUiincd oxygen and nitrogen independent of any knowledge 
of the prior di.sroveries of l'rie.stley and Itutherford. 

The next liighly impoitant discovery, wa,s tlsat of the 
properties of hydrogen, and the composition of water, by 
Cavendish. This philosopher, who, from the time when he 
commenced his .scientitic career, i.s said to have never wasted 
a minute of his life, or <‘ven uttered an unnecessary word, 
had, as early as the year !/(»<>, and previously to the more 
minute and aecnrate discoveries of Priestley, sustained, in a 
paper it'ad to the Iloyal Society, the following propositions i 
'J't'ir nir is nnt an clrmtnit ; there vjrist several species of airs 
csscnlialhf tlijferenl ; in which he shewed the chief proper¬ 
ties and qualities of u’hat was then called fjced air. His 
memoirs may. imleed, he considered as the basis of the re¬ 
searches of Priestley. After this, the next very important 
diseovoiy of Cavendish was that of the composition of the 
nitric acid, of which chemists had previou.sly hud only some 
vague conceptions. It was at this time that Herthollet was 
making his d'seoveries of the composition of ammonia, .shew¬ 
ing it to be formed of hydrogen and a/.ote. The whole of 
the discoveries of (’avendish are described in it few pages, 
but we must not measure their impoitance by the space their 
history occupies. 

C’ontempovury with Priestley, flourished that ilhis^ious 
votary of chemical science — the ill-fated I.avoisii r, wlio 
reformed the chemical numoiicliiturc. whicli before that time 
was in a most conluscd state. Ills chief discoveries and con¬ 
tributions to the science of chemistry, consist in his jiioving 
that what had been called fi,vcii air, consists of oxygen and 
carbon ; and by ileinonslratiiig the similarity of the results 
of the combustion of the diamond and charcoal, he showed 
the probability of the identity of those two apparently dis¬ 
similar bodies. He ascertained the exact pioportion of the 
constituents of the atmosphere, and he was the founder of 
the theories of combustion and of acidity, which were gene¬ 
rally adopted until some later discoveries shewed their 
insufficienwr and partial incorrectness. 
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Fourcroy also lived at the same period* and though the 
high reputation which this chemist attained, depended chiefly 
on his brilliant talents as a public lecturer, he must also be 
mentioned amongst the discovei-ers of interesting facts in this 
science. Cavendish had .shewn, that the combustion of 
hydrogen gas produced water; but the water obtained by his 
process was always more or less mingled with nitric apid, 
which furnished the opposers of the theory of Cavendish, 
with an objection that they thought decisive. Fourcroy 
obtained pure water, by operating in a slower manner, and 
he shewed that the acid resulted from some particles of 
azote, (always mingled with the oxygen,) which burns with 
the hydrogen, when the combustion is too rapid. He also 
discovered several compounds which detonate by .simple per¬ 
cussion, all of >vhicb are composed cf oxygenated muriatic 
acid, (according to the older nomenclature,) and some 
combustible body. 

Profiling by the discoveries of Priestley, in respect to the 
gases. Foul troy was enabled to give new precision and ex¬ 
actness to the analysis of mincial uaters. lie was engaged 
in experiments with platinum, at the sante time with .Mr. 
Tennant and Dr. Wollaston, and made sunie discoveries 
which were connnuii to them. He was especially skilful in 
the analysis of metals, and when the property of the churches 
in Fratice, was destroyed ai the Kevolution, he shewed how 
the copper of the hells might 1)0 separateil fiom the tin ; 
and thus, am alloy t)f use only lor the specific purpose to 
whi^h it had been applied, was lemlered profitable to urti- 
zans. He was also the rounder of the modern and improved 
modt^of analysing vegetable substanees, and was one of the 
first who disco voted in them the existence of albumen ; and 
pointed out how u.>cful ehemistry might be to politicians, 
by shewing the relative initritive properties of dift'erent 
vegetables. His application of chemical analysis to animal 
matters, was not le.s.s exact and important, by the results to 
which it conducted ; this was especially the rase in regard 
to the moic accurate knowledge of the composition of urinary 
calculi. One of the most curious facts which he discoveird, 
was presented to him in 17^*^), at the burial-giound In- 
nvcenit, at Piiris. I’he French government having resolved 
to suppress this source of infection, which, for many ages, 
received the bodies from the most closely peopled part of 
the capital, ordered, not only that no burials should hence* 



INTBODrcnOM. 


forth be made there, but that the bodies already deposited 
there, should be transferred elsewhere. On proceeding to 
effect this removal, a great part of the bodies was found 
transformed into a white, fatty, and combustible substance, 
similar, in its essential properties, to ttjwrmaceti. A thorough 
investigation of the circumstances, and the coniparison of 
aoine analogous facts, shewed that this change takes place 
ill all aniiuiil matters, jirescrved from the contact of the air, 
in damp places. This discovery has already been taken 
advantage of, by artiticially eonverting animal matters not 
adapted for food, into a Mil'stance fit for excellent candles. 

At a soiiiewliat later period flourished Morveau, the 
great purifier of ho.spitatv, ships, and prisons; Chaptal, 
the jiromoter and the historian of the arts in France; 
Tennant, the <liscoveier of the true nature of diamond; 
Wedgewood, the inventor and maiuifacturer «»f Engli.sh porce- 
Laiii ; Dr. Franklin, the discoverer of the identity of lightning 
with the electric fluid ; and Dr. Watson, the friend of science, 
and the historian of the arts in England. 

C'hcinistry was now in a rapidly improving condition. 
Throughout Britain, and the continent t)f Europe, this 
science was studied with avidity by numberless votaries, 
who were every day starting into existence. In France, the 
revolution spurred thousands on to chemical enterprise ; and 
the energies of that nation were amply remunerated by 
plentiful .stores of sugar from beet-root; of saltpetre from 
common dung-hills ; by the culture of woad,*j»nd by the 
produce and manufacture of almost even' article of lu^ry 
and necc.ssity, with which they were formerly $upplied,/rom 
tropical colonies. 

The French, and other chemists of the present period are 
so numerous, and their miinher is daily so much on the in¬ 
crease, that our limits arc too small even for their names. 
Still we must find room foi those of an flrfila. Cadet, Vau- 
cjuelin, I’aimentier, Berthollet, Gnadet, Arago, Biot, Thenard, 
Caventon, and Gay Lussne, the claboiutc analytical re¬ 
searches of every one of whom, have tended so much to the 
advancement of natural science. In looking towards Russia, 
we cannot forget the name of Kirehoft', the converter of 
starch and other substances into.sugar; nor when turning 
towards Sweden, that of Berzelius, the chemical meteor of 
the north, who has thrown so brilliant a light over the whole 
hemisphere of chemistry ; or to Denmark, where M. Oersted 
bus pa 'cd the way for determining the mysterious cause of 
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the phertonlena of magnetism. Volta, Galvani, and Monichinl, 
in Italy, have made discoveries which endear their naoics to 
their fellow lahoorers in the field of philosophy : whilst Hare, 
billin.iun, and others, in Aineriea, have pn>ved to 1‘vuropenns, 
that when the tree of science is transplanted across the Atlantic, 
it is capable of takiiii; as firm a root as in its tiaiive soil. 

lint It was reserved for the British eheinist to niaUe those 
researthes whieli have tended, in the fjreale.st de^'iee, to pro¬ 
mote the happiness and coiidort of mankind. The enerj;ies 
jjiven to the steam-eniiine, by Watt and Boulton, have eri'ated 
a }t;reat revolution in the cpiantity ot matmfaclnres piodnced, 
and of minerals dnif from the l)ovvels of the earth, in a t'iven 
period of time. 'I'lic ilhiminalion by i;us-la;H|is, a I'l'inciplu 
invented in England, and hron;;ht into praetiei' by Winsor, 
has given a new character to our streets and towns. 

In enumerating the ehemists of Britain we are ejpially 
limited. The names of Higgins, Henry, Murray, Tliotnsoti, 
L.c.slie, Brewster, Nicholson, Wollastoti, I'epys, ('liildren, 
Dalton, Kirwan, and the three Davys, aic tamiliur to alii 
hut it is by the truly fortunate discoveries of Sir Humplircy 
Davy, President of the Boyal Society, that the glory oi this 
country for science has been chieliy upheld. This jihilosopher’s 
decomposition of the alkalis and earths ; and bis diseoveries of 
substances new to chemists, and to llie rest of the woild, 
by means of a subscription galvanic battery, liav<' fixed on him 
the admiration of the public ; n liiKt liis eonsti uetion of the 
safety-lamp,* has tlirown around him the halo of scientific 
])hi\^nthrupy. 

Tlie estubli.shnient of the lloyal In.slitution, and other 
cheimcal, mineraiogieal, aiid geologii al schools tliiougliout 
Britain, has tended greatly to the dilfnsioii of .seienee ; so 
much, indeed, an* tln-se in: tilntions a;'|Meeiateci, that 
chemistry is now becoming a eominon braneh ol edneation. 
ll is no longer considered ineielj in a medical point of view, 
mir restricted to some fruitless ell'orts upon metals; it no 
longer attempts to impose upon the eiednlily of the igno¬ 
rant, nor atlects to astonish the siinpliiity of the vulifar, by its 
wonders ; but is conti'iit wifli e.\jilid"ieg the pln-nomena of 
nature upon the prineiples nf sound pliiiiisophy. It has 
.shakt-n off the opproliium wliii li bad been ibrown upon it, 
from the unintelligible juigoii ol ilie aieheioists, by revealing 
all its secrets, in u language us clear and as common us tlie 
imlure of its subjects and operations will admit. 
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last twenty years, throughout the BiMsh Bntpire, for the 
instructiun of children belonging to the middling and upper 
•*****fly-* Fdr the introduction and perfection of this latter 
system, the world Is indebted to the perseverance of Sir 
Richard Phillips j who, in 17IIS, for the purpose of render* 
ing it practical, undertook the pubUration of a scries of 
Elementaiy Books, the plan of which is identified with hta 
legitimate principle of conveying instruction. 

He calls it the iNTEaaooATivE System, and, as distin¬ 
guished from the desuUoiy and mechanical systems in 
general use, also confers on it the title of the Thivkino, or 
iNTELLEtTirAi. SvsTEM. He assumcs no originality of dis¬ 
covery, but merely ckumt a new and extcn&d apjilicaticm 
of an old and recognised principle in Education. For ea- 
nmple, ever since Arithmetic has been taught la Sebooli, 
tbf method ha.H been first to develope' a rule, and then 
require the Pupil to woik Problems in subsrrr-iency to that 
rule. It would obviously, be says, he absurd, to pretend to 
perfect a young peison in Arithmetic by merely directing 
him to commit the rules to memory, and then assuming that 
he had become a proficient. The more rational plan has 
been to requue the Pupil to learn the rule, and then to 
exercise him on its sense and application by a variety of 
queations ; in preparing the answers to which, he is obliged 
to think for himacif, apd to work, to to speak, in the science 
of which it is proposed be should acquire a practical know¬ 
ledge. By these meaoa« AritiiB>e& has always been taught 
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with success, and few persons have learned this science at 
School, who, in consequence of the Practical method of 
teaching; it, are not better acquainted with its eiemeats than 
with any other parts of their School learning. 

The improvement, therefore, which Sir Richard Phillips 
has made, has been to extend the same principle to various 
branches of Knowledge; and, indeed, to all the subjects of 
liberal Education which it is custAnary or desirable to intro¬ 
duce Into Schools of either sex. With this view he has 
produced a series of Elementary Books, by which the Pupil 
is enabled to work at the subject of Study, just as in Aritb- 
metic. lie ha.s effected his purpose by means so simple and 
tttiassuitaing, as to create no feeling of surprise; nevertheless, 
they arc such as completely effect the design, by a Jiappy 
combination of the several parts to the end. Thus M has 
produced very superior tkxt-douas in Natural Philosophy, 
History, tieography. Classical Literature, &c. &c.; and, in 
some cases, be has adopted standard works for ^ext-Books, 
as the Old and New Testament, Gifford’s abridgftiksnt of 
Blackstone, Robinson’s Histories, Murray's English Gsam- 
inar, &c. &cc. adapting to each his own working or practical 
system. 

The Riwtem itself consists of Misceltan^his Questions, 
Exercises, and Experiments, referring to different passages 
in the Text-Books, sometimes simple or applicable to a 
single fact, and at other times implicated and applicable to 
various facts and principles scattered throughout the Text- 
Book. 'i'his serins of mingled questions ^nerally extends to 
about five hundred in number; and the Pupil is required, as 
a private exercise, to furnish an answer to each question in 
his own phiaseology. The questions are purposely mingled, 
and are not in the order of the Text, with a view to compel 
the young Btudent to turn over and examine every part of 
the Text'iluok i with which, it is presumed, he must and 
trill become familiar, lung before be has aiuwered the whole 
of the five hundred questions. 

A thorough acquaintance with the Text-Book is, of course, 
simultaneously accompanied by a familiar acquaintance with 
the science treated of in the Text-Book ; while the constant 
exercise of writing the answers to the questions, necessarily 
improves the Pupil in the important arts and practice of 
Bpdliag, Gnunmor, Thiolung, and Composition. 
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But the Extern would be inetuB^lete and'iuipnwttceble S# 
it ended at this atage; for the queatiow would often perplex 
the Tutor while they exercised the Pupil, and woulM req^re, 
on the part of the former, a more intimate knowledge of the 
contents and arrangement of the several Etementary Text- 
Books, than could reasonably be expected. The whole 
system, therefore, is perflefted, dovetail ti^thcr, and ren¬ 
dered practical, by means of printed Keys, 6r answers, to 
the several sets of questions few the use and reference of the 
Tutor; who, by their means, is enabled to examine the 
answers with promptitude, and verify their correctness. 
These Keys, for the use and convenience of Tutors, render 
the System complete, and adapt the subjects and sciences 
to alh Seminaries of Education, without creating' any solici¬ 
tude or trouble to the Tutor. 

The same principle of requiring then Student to work at 
the subject of Study, has led Sir Richard Phillips to invent 
and nuhiish 4wo sets of outline Maps, and of projections fd 
MagsT* the filling up of which, by the PupU, renders him 
more perfect in the details of Geography, within a few 
months, than he could become in as many years by the mere 
reading of boo^. As a further and very important auxiliary, 
udtb reference at once to Moral and Intellectual improve¬ 
ment, he has also invented two Register Books, for School¬ 
masters and Governesses, by which they are enabled to 
record, from day to day, tlie conduct and improvement of 
every one of their pupils, and exactly balance their good aad 
bad conduct at the end of every half year. 

The farility which the new System has afforded, of teach¬ 
ing the various liberal sciences, has enabled schools of all 
descriptions to introduce them, as parts of every online 
codrse of education ; and thus the great mass of the English 
People arc now initaated in branches of knowledge, the mere 
tfatnes of which were not understood by the same description 
oi pmota thirty years ago. 

llie system having braome general and popular, has of 
course bimn injured in the opinions of unwary paeons, by 
ebmsy imitators, by whom, the priocipte aad practice not 
being understood, tbeir questious mure been arranged in the 
exact order of the text; and, coosequeotly, aa tha mere 
echoes'of the text, involve no exercise of the nund, which Is 
the sole object of the System } white quantity-bas been cem* 
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■i4*red by these parties «s a subsUtute for qtiaUtjr, and they 
,nave. muUipIted the ^^estioas beyond the power of the pupil 
to answer tbesa in tbie limited time devoted to nngle obje^ 
of Study. 

The TKXT*Booas used in this System are indicated in the 
following list, and the cases are distinguished in wlueh the 
questions are united in the same binding, or sold separately. 
The Keys may be had in a voluiSe, or separately, as is most 
agreeable to the Tutor; and that no commercial difficulty 
may interpose or obstruct the free circulation of these woHcs, 
the best allowance is made on numbers, that is usu^y 
made on Cienume Editions of School Books. 


Ettglish Hrammar and Composilion. 

A l*RAtTK- AL URAM.MAR of the ENGLISH tAJWCAGE, 
scennkpanirj liy numerous exercises iu the Accidence and Kulrs of 
Svntas, with a Series of One Thousand Exercises and Four liuddred 
Questions. By the Rev. 1). Uusia, 3s. fid. 

'file ELE.MENTS of KNGUSH COMPOSITION, serving as aa> 
easy guide to the practice of writing the Englisil Language with 
prvriwon and elegance. By D. luviNC, LL.1>. 7s. 6d. 

FIVE lirXHllKD Ql'ESTIOXS and EXERCISES on MCIl- 
R.CY's Ahridgenicnt and ML'KlCVTs English GRA.MM.\U; also, 
on IRVINCi's KLEMEN'I'S of EfIglUh Composition. By jastas 
Anaia. Is. 

MOOKLS of JCt'EMLE LETTER-S, on familiar and ere^ay 
Subjeeta; to which are subjoined, utimtrous Hel* of Topict Jor t£t 
iLrruitr of J’upils, with some examples of familiar neneb and 
Italian l.atters, and of C'uinuiercial Letters. By the Ren i>. 
liLAia. 4s. 

Religion and MoraU. 

TTVE IICNtoltED Ql’ESTIOXS (milhoot Anamet*} oo tha 
Books, Facts, and general Ooctrincs, of the OLI> TESTf AME^F. 
By the Rev. S. Barmow. Price Is. with lA as IS. 

FIVE IirXDRKD QUESTIOXS (milluMt Ahumtn) oa tha 
various Bonitt, Facts, and leading Doctrines, of the NEW TKSTA* 
MENT. By the Rev. S. Barrow. Is. with IS as IS. 

A GRAMM.AR of SACRED HISTORY, coaling of asuceloct 
and popular View of all the Facta in tha OLD and NEW T£STA> 
MENT i with Qmestioua By Mus Hukdau.. 4t. 

8 D 
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Geography. 

A OKAMMAR of GENERAL GEOGRAPHY, contAlning the 
JElMianU of Geogimphy ond Problemt on tb« Um of tli« CHobes, 
with 1900 Qaestion* and Exercises ; with Mafia and Vtewa. By tha 
Bar. J. Gouosmith, St. (>d. 

A GRAMMi\R of BRITISH GEOGRAPHY, in tba fonr Qnartara 
of tba WorM j or State or the Beitimh Emeibe in the preaaot 
year, with seven Maps, 100 Vi£ws, and 600 Questions. By tne Rev. 
J. Goummitii, 6s. Od. bound. 

Ibe GEOGRAPHICAL and ASTRONOMICAL C^PY-BOOK, 
Part 1. Consisting of Seventeen Outline Maps of the Quarters and 
principal Countries in the World, including ancient Maps, with the 
Solar System and fixed Stars, for tlie purpose of being filled up by 
Junior Classes of Student!^ Ss. dd. 

- — - Part II. Consisting of the Lines of !.atitnde and 

Longitude, from tbc same set of Maps, designed to be filled up by 
Senior Classes of Students. St. fid. 

A GEOGRAPHICAL and ASTRONOMICAL ATLAS, corre- 
raonding^in uxe with the Demy Copy-Books. By the Rev. J. 
CokoDsith ; fit. plain, and 8s. coloured. 

GOLDSMITH’S LARGE ROYAL GEOGRAPHICAL and 
A.STRONOM1C .AL COPY-BfXlKS, Part 1. and II. at &s. fid. 

The ROYAX^TLAS, consisting of Gepgrapbical Maps and 
Astronomical Projections, with numerous Problems on Alaps, and 
on their Construction, being the only work of the kind } pliuu i2s. 
coloured 16$. 

Uislory, 

A GRAMMAR of HlSTORY,*Ancient and Modem} arranged in 
snch manner that the leading facts may be committed to memory, 
and accompanied by Clneationt and Exercises. By John Robin so.\, 
D.O. Wi^ Maps and a Chart, fit. fid. 

A COURSE of ANCIENT HISTGRY; comprising the History ot 
tiw World, from the Creation to the Age of C’harlemaguc, forming, 
with the following Work, a complete course of Universal History ; 
by the same. Price 7s. 

A COURSE of MODERN HLSTORY, from the Age of Charle- 
Biagne to Accession of George the Fourth, exhibitn^ a View ot 
the Riae, Progress, Revobitioiu, and Public Events, at' the various 
Kations of the World. By the same. 7e. 

BUMF, and SMOLLETTs HISIYIRY of ENGLAND Abridged, 
Ss. } Ebd 6UOQaestions adapted to it, at Is. 

ONE THOUSAND QUESTIONS, deduced from Robiksok’ 
AMeicaiT and blooEnai HiaTtmy; price Is. 

ITVR HITNDBitD QUI»TfONR deduced from GotMiUTM’a 
HisTtmv of Enoiako. By JameI Apam, ta. 
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Astronomy. 

A GRA»IMAR of tht ELEMENTS of ASTBONOMT. Bt T. 
Svt'iRE. With 40'£agTftvings and QooHioiu. 9*. 6d. boBod. 

Generai Knowl^ge. 

BLAIR’t ITNIVERSAL PRECEnTOR; being n General Gram¬ 
mar of Art», Sciences, and nsvful Kuowledn. With 600 Qae*> 
tions, forming the most popular and tuefiu School-Book 
Langtnge; isth edition. Price 6s. > 

The BOOK of TRADES ; or Library of the Useful Arts, in wbicb 
every Trade is illustrated witli a separate Engraving; and ha ht»- 
tory, utility, present state, advantages, and disadvantMes, folly 
described ; with 60U Questions. Price 10s. 6d. in red or blgp. 

Arithmetic. 

The AUrrH.METIf; of REAL LIFE and BUSINESS. By the 
Rev. J. Joyce, as. (>d. 

A KEY to DiTro, for the tiM of Teachers) to which^ snb- 
joiiied a System of .Mental Arithmetic, hs. 6d. * 

Natural Philosophy. 

An E.VSY GRAM.MAR of NATITRAL and EXPERIMENTAL 
PillLOStlPliY, on tlie Plan of Goldsmith’s Grammar of Geogra- 
plir, and Uoliiuson’s ftrammar of History, and designed as a Prac¬ 
tical Elementary Hook, to simjRify the Study of Pbilosonby in 
Schools and la-cttin- Kooiks, with 600 Questions. A new Edition. 
By the Rev. Daviu Blaiiu tis. Od. 

Classical Studies. 

A ORAMM.\R of CLASSICAL LITERATCRE; or, ScRtdw’s 
Key to the Study of the Latin and Greek Authors, comOTUIng n 
complete aiul comprehensive view of Ancient GEOGRArtiT, BtOGEA- 
ritr, M¥Tiioi. 06 V, Mas.nxiis, Customs, and A.\Ti<}vrri£s) -mth 
600 prumisouons Questions for cxamituOlon. 8*. boond. 

Book-keeping. 

The EIEMKNTS of BOOK-KEEPING, by Single nndl OonUo 
Entry; comprising several Sets of Books, arrang^ accor^ng to 
present Practice, and designed for the Use of Sebook. T\> vratch 
IS annexed, an Introduction on Merchants^ Accounts, witii en¬ 
graved Spvciiiient, and Questiona on the orbole. By iSMA UOBM- 
SON, in Hvo. 7s. 6d. half-bound. 
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aimil-hand, 

fTNIVKttSAl, STENOGRAPHY; or, n Gompl.tc aoJ Practical 
System of Short-band. My YYii.i.iasi Mavoh. 7*. 6 ‘d. 

Art of Drawing. 

The EIJEMENT.S of I>RAtviN(;; or, thr -Xnr of Dbawint, 
•locT A Mastcr ; coninirnciiif' with the >iiiinh'kt Korux, ami 
a III tins; to lli<itori(-al Desipi^ and coloured Laind<ir.i|ira. My 
GF.OKct: Hamilton, Kaq. 11. 7». half-Soimd. 

ONE HirNDlU-JIJ AND TVtT:NTV KXAMPEEs of lll RAL 
SC'KNEHY, calcul.Aled to facilitate the practice of Hrawiug Land¬ 
scapes from Nature. My J. C. N-ATTr.-., Kh(|. I'is. 

ONE HI^NDHEH AM> SIXTY EXAMPLES of ANIMAl.S of 
every Specie*, in ATtrious .Attitudes, ’cd to confer freedom 

and accuracy of executiuii in this i- . branch of .\rt. My 

H. D. CUALo.v. Es({. I Os. o'd. 

English Imics and ('onslitution. 

GIFIDRD’r Mf..\( KSTGNE ; heinp Ml.icli»l.ine'« < ominenlnrie* 
on the I.at\* and Coiistitntinn of England, abndeed, ui<Nlertn/ed, 
and adapted to tire n*e of Sindent*. and to the I'pprr Eorni* of 
.School*. Hy J, (tirroKO, Em(. late one of Ins Miyesly's Justices of 
the Peace for Middlesex, Surrey, &c. H*. 

Foreign kanguagfs. 

The FRENfll M ORH-MOOK ; or. First Step to the FrrnrU 
Language, I sing an i-lasy Spetling-hooL, and Yoiabulary oi three 
thousand words, hy M. L'AiUic Mossi'T. I*. 

The FREN< H l*HRcV.SK-WK)K ; or. Kev to French C otivena¬ 
tions containing the t'hief Idioms of the French ijinKuage, and 
serving a* a Seipicl to the French tYord-hook, My .M. L'.Auag 
Boast'r. Is. 

The FIRNf FRENfll ami ENGIJSH GR.AMMAR, containing 
ererv thing essential, and nothing superfluous. Mv M. I.’Aiiac 
l^SM.'T. is. f«l. 

FRRNf H and ENGLISH EXERCISES. *ith SvnUclical Rules 
and (:urresponi!ing Example*, snpptriiieiitary to tlie First French 
Grammar. By M. L'.AnSi: Mosai r. ds. 

Th* ITALIAN WORD-MOOK. or Fimt Step to the Italian l,an- 
nsage, on the plan of the French Word-book, By M. L\Vsm 
BoasvT. Is. 
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Tlic ITALIAN I’lIKASK-IWKlK, »en’iii(r as a Key to Italian 
Idioms Nud CixivtTsatiuu. Hy tlie satiii; Author. Is. 

TIk' L.\TIN WOISD-BOOK, or First Mep to the l.atin LAn|^iii^e« 
Jly till' $.11111*. Is. 

The I.ATI.N I«imASI*:-BtX)K, or Collection of Idioms and 
Colluijuivs of the Latin Tulij^uv. Dy the sanie. Is. 

4Sihoolma3iers’ Assistant Books. 

The .<i(TK>f)LMASTERN REGISTER of the Good and Bad 
Coitdiict of his *ricral INipils for tialf-a-\ear ; applicable to Stady, 
Moral Condurt, and Behaviour. Is. 

The <i()\ ERNKsS a RKi^ISTEtt of the Good and Bad ONadnet 
of the »everal i'upiU ui'*'"-‘tli»truclion for half-a-year. Both by 
the Rev. JL>AViu Blair. • 

The Tr’IVUlN KEY to Seve.. » Sets of Questions eantained in 
the Neiies of Itooks jmidished on the Plan of the*IntoriitMtiTe 
.Nysteiii, loniiini; a practical (itiide to that complete course of weful 
and liherat Education. I’riie .'ii. tid. 

J. Blair's I'nirenuU I’reccptor. 

(iiddMnith's Bii:'!*-h Cteoeraphv. 

;t. B.irrow on the New Testament. 

4 . >i;i!iie'> (ir.iniiiiar of .\stioiioniy. 

:>. Ad.n.i, on < ■iddslnith's Eiii;laiid. 

1 *. ( odd^iiiith's (leneial tteoj;ra||hy, 

7 . The (fi .iiiuiiar ol Medicine. 

tf. .\d.nr, ou Miirias's Gratninar, and Irving’s Elementa of 

( otniiosii Kill. 

Rolniisoii's Gianiinar of Universal History. 

111. Ikiriow, 1*11 the <dll Testament. 

11 . Blair's Grammar of Natural I'bdosopby, 

\jt. Buiidairs tirammsr of Sacred History. 

I.*t. Blair's Eiii'lish (ivammar. 

I t. .Morrison’** Book-keeping. 

l.'i. (iillVird's Ulackstone. 

l(>. liohinsnn’s .\ncieDt and Modern History. 

17 . Book ol Trades. 

IH. Kobiiisun’s England. 

1!». Johnson's Grammar of Classical iaterttore. 

N. U. This volume perfects the Istebrogatory SrsTRMt •oi 
qiintihes Tutors to introduce the whole of its subjects iatO tlMdr 
beminarits, without any prerious preparaliou «r study. 

*•* Either of the Keys sold separMelj, at dd. or Is. each. 
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COMMON PRAYER-BOOKS, 

Of all Sue$, and adaj>ted to BibUt m all Languagot 


BIBLES, wit!! 205 r.n}jra\«>g5- 
TESTAMENTS, with 97 EHjrrevinjfa. 

. C’WAPVfON PRAYERS, w itb 49 and Co Ensiravin^, 

The oxford, the rAMBRIDGE, axd KlSG'n 
PRINTER S EDITIONS, 

Of all sited Bil4;s, Testaments, and Cummnn Prayers, illustrated 
with the number of En-Tannjt* above speetti^], from Drawinijs 
by Crai^. after Paintings of Uie >;reot Masters, ha^e just btjen 
Itubitalted.. and may sccd, in various Bindings, at the Shops of 
all rcjjecubU- Ueoks<-lk*r» and ^Stationers. 

BiniJ:S OF THE LARGE OCl AVO 
Size, iJIaztrated with *iG5 En^rarin^s, may be bad at SOt. Bound 
BIBLES IX SMALL OCTAVO, 

Alao, with to I Engravings, at 15*. Boand. 

BlBIAvS IN DL'ODFXTMO, 

With g41 Engravings, at 10*. Bound 

POCKET BIBLES, 

With m picked Engntviitga, in one Volume, at 90*. in Morocco 

TESTAMENTS in DLODECIMO, 

(The Edition lued in Sclioota), with 97 Engravingt, at 4« 
CO.MMON PRAYER-BOOKS, 

89mo. and S4mo. 
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HUME AND SMOLLEIT’S 

HISTORIES OF ENGLAND 

ABRtDGCD, AND CONTINUE) TO 

TIIF. fORONATlON t)F GEORGE THE FOURTH. 
liY JOHN ROBINSON, D.D. 

RECTOR OF CLIFTON, IN WESTMORELANU, 

And one of lus Majesty’* Jiwtires of the Peace for the Counties of 
WestmorelAnd and Cumberiand, 

In i2>no. illuatrated with 140 En^avinf^a, 

AlTr.n Tin MOST rAMOlS PICTCBIIS OF THE BRITISH SCHOOL. 
Pri<-f f)s. bound in slici>p, ot^n Royal Paper with proofct, ISs. 


Alihouih H mio and Smollett are recor^isesl as ewr staiidard 
JltMatian', yet tlieir worts were never before adapted to the 11*105 
genrratiu.'t ; but an equal rtrs'ommcndation of this Volume will be 
the graphic Illustrations from the celebrale<l Paintings of West, 
hfonlmer, Xorthcoic, Copley, Pyoe, Rigaad, llamUton, Serres, 
PtreoeW, I’jton, Devis. and others, whose fine and spirited deagns 
have li’*en effcrtnally transferred to the Work, as well a* copies of 
Iloubrak»n*t Heads of dm Sovereigns, and Fertraits <d our great 
Statesmen and Cummanden. 
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PUBLIC CHARACTEKS 

OF ALL.NATIONS, 

Consisting of authentic Biographical Particulars of neaily 

TllKEE THOUSAND LIVINU PLIiLlC MEN, 

In every W oik of Life in all Civilized Nations 


tlA'cc very thick Volumes, royal Ifinio 
Illustrated witli 156 engraved Portraits, 
I’ricc 2/. 28- in boards. 


This M'ork is in the form of Debrett's Peerage and Baronetage, 
but It treats only of Men and Wotiieii celebrated by ih*“ir Talents, 
Actions, or W riting*; and whose names occur in the Political, 
Sck'ntilic, and Literary History of tlie Tiroes; such as Sov£R£loaa. 
■Princes, Statesmen, Lcoislaturs, Professional Mbn. (Civil 
and Military,) Philosophers, and Plelic W biters. 

• 

The work has been several years in prejiaration. and recourse 
has been bad to the most autlientic roateriais, ibreign and domes* 
ik: i while the editors bare often been aided by valuable private 
conunuDiciUkHSs. The spirit of party has been avoided, aud Ute 
several ebanseters have been czhibiied in exact accordance with 
their own principles and rule of action. 


K.B. As only a Insitad number of copies have been ptinled, 

*ir.R.tMsr.tkrtMi mm ffe sp e ctf u B y recommended. 




rt'eLlSHEO BY sm RICMiRP PHILLIPS Am> S04 


THE UNIVERSAL TRAVELLER, 

Containing the Popular Features and Contents of the b«t 
STANDARD MODERN TRAf^ELS, 

In the Fonr Quarters of the World 

IJY S/VMOEI-. PRIOR, ESQ. 

In a lar;;:e and closely-printod V'olnme. 12mo. ISasttvted with 
100 Ihigravinpi^s. Price 10*. fit/, in red or bine, 
or 1Y<. elegantly Bound 


TAe Tiareh. nf which the Subfirmce m ffiven m (Air FbAtflM^are; 


KtnopE. 

V(m Norway 

Hcmlfi‘Oil’s Icflaorl 
Tlioiiip.oti's Sweden 
Carr's Itallic 
Pntter’s Russis 
Bnesko's Ororgiii 
Clarke’s Unssia, ic. 

Turkey, itc. 

The Rhine 
Neale’s Uerniany 
nrigtit’s Hungary 
Ix-nmislre’s Frnnca 
UiUlliew's Portueal 
Incnh’s Spam 
Chatcaubriunrl’i Greece. 
ASIA. 

Forter*» Per*i*, *e. 
llorier’s Persia, Ac. 
Fraser’s Himalns 
ValenOa’s India 
Chateaiibi land's Palestine 
Clarke’s Palestine 
Macartney'* China 
Titstiich’* Japan 


Raffles’ Java 
Ali i’ \’s Arabia 
ReH-y's Ceylon.^ 

AFRICA. 
Fiirbin’s E^ypt 
Leigh's Egypt 
I yelzoni’s Egypt 
Lynn’s Nortli Africa 
Burckhardt’s Nubia 
BowdilcU’s Asliantea 
Salt’s Abyssinia 
Rurcheli's Snath Africa 
Alt Bey’s Morocco. 

AMERICA. 
Schoolcraft’s Lakes 
Hnwison’s Canada, Arc. 
Eraron’s United .States, Ace. 
Wright’s United Stales. Am. 
Humboldt’s South America. 
Kuster’s Brazil 
Luccoek’s Brazil 
Helm's Rnenos-Ayres 
Vidal’s Buenoa-Ayre* 
Buenos Ayres and OhilU. 
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THE ANECDOTE UBRARY, 

CONSIfTIMS or 

Wo tfiOOfANH mi’s BttKORBU OF TUB MOST lNTSRF^I>t0 
ANECDOTE^ SIOGR^PUICAL AND fllSTOKtCAL. 
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PREFACE 


Chf.mistry, as a science of experiment which devclopei 
tlie constitution of bodies, has for the last half century beef 
more extensively cultivated, and more deservedly pitpulaif 
than any other branch of knowledtfc. 'ihe hit;!: estiniatioi 
in which it is held may be ascrilied to four causes: 1. 
satisfaction which is affoided b\ its results. 'J. It:N utility ir 
all the arts of life. 3. The foitunate di.scoveiies of Hlack* 
Priestley, and Lavoisier, which conferred ui)i):i it a neW 
degree of interest. And -1. The little previwus preparation 
which an entrance on its study reijuires. 'I’lie pn sent may* 
therefore, be regarded a.s a ehemical age. Our men of 
science owe their celebrity to tlieir success in its pursail, aiidl 
the Tran.saetions of learned Societies are chiefly oecnpied by 
its details ; while the infinite varieties of nature afl'ord a ricli 
harvest of pleasure and discovery. 

A study so general has produced a corresponding number 
of Authors. llesiiles French and (ierrnan systems out of 
number, we Inive in Knglaiid able, elaborate, and extensive 
systems by Thomson, Murray, llcniy, Bi'anub, "and others; 
be.sidcs numerous elementary treatises, and the great .Assem¬ 
blage of e.xperiments by Macken/.ie. The fir.st atteiiipt, iu 
I'higland,^ exhibit the scienee in the form of a DietioJiary, 
was by Koir, a work which, tliougb valuable in its day, has 
now become obsolete. Tiiis was succeeded by the (piarto 
Dictioi.aiy of the late ingenious Mr. William Nicholson, a 
compilation of inferior work, but subsequently improved in 
an octavo edition. The next attempt was by MM. A. and 
C. Aikin, and if the science were not of such fleeting cha¬ 
racter, it would m-ver have required a successor. But that 
able chciui.st. Dr. L’ro, of Glasgow, lately gave to the public 
a revised edition of Nicholson’s octavo, and the merits of tlus 
work have been generally acknowledged. 



PREFACE. 


The claims of the present work to respect and preference, 
ire founded simply on the portability of its size, oit the economy 
if its price, and on the care with which the latest disco¬ 
veries have been incorporated, and in some degree engrafted 
in the labours of preceding chemical lexicographers. If the 
Editor has succeeded in honestly asseinbliug the chief Jarts 
and principles recognised by the chemical world—if he has 
produced a volume of more convenient ljulk than others, 
'inrhile it answers every desirable purpo.se of alphabetical 
reference—and if he has at the same time enabled the student 
to save his money—bis objects have been attained. 

^ Nor ought it to he forgotten by liim.ielf and the purchaser, 
Jthat this volume comprises the general principles and facts in 
Geoeouv, as well a.s in the kindred .sciences of t’tii..MisiitY 
and Mint.uat.ooy, a feature of sueli a work which he tnist.s 
Vill operate a.s a considerable recommendation. 

In the execution of his task tlic liditor iuis uniformly |)rc- 
ferred facts and cxjrcrimcnrs to ’casonings ami theoiies ; hut 
he has not lost .sight of the philoso])hy of ( hcmisiiy, or of 
analy.scs which tend to illustrate tin- primipil phenomcu.i 
of nature on all the s-arious points to which chemical iurpriiy 
has been dircettj;!. 

N. li.—The public arc presumed to be aware, that although 
this DicTionary of Chemistry is perfect and complete in it.self, 
and stands alone as a substantive work, yet it t4|iy’ at the 
same time be regarded as one of a series of twelve Diction¬ 
aries, which it is iiuendcd to complete as soon as convenient, 
each treating of a distinct branch of study and science. The 
first volume, for example, consisted of a completed Dictionary 
of Universal History ; this second constitutes a completed 
Dictionary of C hemistry, IVlinerahrgy, and (leology ; and the 
next publication (in May) will comprise the whole of the 
Mathematical and Physical Sciences. 

Loudon, March, 
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